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“Flat-top” valve with 
improved diaphragm withstands 
over one million normal life cycles 


FLAT STEEL TOP has welded diaphragm 
joint. New top withstands greater pres- 
sure, gives better support to diaphragm. 


REMOVABLE thermostatic 
power element. 


CAPACITY: 1, 2, 3 tons R-12; 2, 3, 5 tons 
R-22. Adjustable superheat. External equali- 
zer. Standard liquid charge or pressure 
limiting gas types are available. 


IMPROVED DIAPHRAGM flexes 
over wider area. 


OPERATING PINS are long 
metal-to-metal guide (pack- 
less). Give trouble-free op- 
eration. 


ALL METAL CONSTRUCTION minimizes danger of 
damaging valve when soldering into line (valve 
does not have to be disassembled) and eliminates 
possibility of external leaks due to refrigerant re- 
action with gaskets at high temperatures encount- 
ered on heat pump applications. 


New {fip} model 214 “flat-top” thermostatic expansion valve 


This new, improved thermostatic expansion valve 
was built to last and last. In fact, the new model 
214 “flat-top” has a life span of over 1,000,000 
normal life cycles. It’s the ideal valve for trouble- 
free replacement on large commercial applications. 

Just the valve for heat pump applications, too! 
Sudden withdrawal of high pressure on the outlet 
side coupled with high thermal bulb pressure was 
causing tremendous strain on the diaphragm. Re- 
sult: Life expectancy on some valves used on heat 
pump applications was as low as 7000 life cycles. 


CC engineers extended valve longevity with the 
improvements shown above — features that enable 
the new “flat-top” to withstand over 100,000 life 
cycles of extreme pressure fluctuations incurred 
during heat pump reversals. 

The new A-P model 214 is part of industry’s 
most complete line of refrigeration and air-con- 
ditioning controls. Take advantage of Controls 
Company of America’s single-source availability 
— your assurance of dependable performance. 
Write today for complete details. 


for 
CONTROLS COMPANY OF AMERICA 


2456 N. 32nd St., Milwaukee 10, Wis. * Cooksvil//e, Ontario ¢ Postfach 313, Zug, Switzerland 
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HAPPY BIRTHDAY TO US ALL 


It was just a year ago, on December 1, that the members of ASHAE 
and of ASRE voted to merge to form the American Society of 
Heating, Refrigerating and Air-Conditioning Engineers. 


There have been many problems, foreseen and unforeseen, 
which had to be solved—some of which are still in the process 
of resolution. But, it would be difficult to find many in either 
predecessor group who would deny that the prospects of greater 
benefits, to the members and to the engineering field with which 
they ally, were not now considerably brighter than even the most 
optimistic anticipated when the merger was in the discussion stages, 


And those who for reasons of personal interests and fond 
memories were less than persuaded seem now predominantly to 
approve and to be supporting actively the programs as formulated. 


As an example of fortuitous outcome, the matter of member- 
ship is outstanding. A frequent question in pre-merger days was 
keyed to loss of total members due to disaffection or overlap be- 
tween the groups. A year ago our membership was 18,344. Today 
it is 19,113. A clear gain of 4.2% with the shakedown stages quite 
well passed. 


Again, it was predicted that we might anticipate a_ total 
circulation for the ASHRAE JOURNAL of 20,000 within a reason- 
able interval after the two societies merged. This issue is distributed 


to 23,500 members and subscribers. 
Yes, Happy Birthday. 


CHAIN OF SUCCESSION 


In each issue, beginning with July of this year, President Hess 
followed by the other officers is defining explicitly the overall 
program of ASHRAE and comparative details of headquarters ad- 
ministration, regional operations, chapter strength, publications, 
technical coordination, finances and program planning. 


The facts are there. Every member should be well informed 
about them. 


It is true that under the Consolidation Agreement, which is 
preeminent in the succession of officers and their terms for the 
interval to June 1962, a series of fairly rapid changes is provided. 


Each group serves a nominal half year until June 1961. The 
customary annual term of office is foregone. The accomplishment of 
each successive administration must be brought about within a 
relatively brief interval. Thus, changes could be abrupt and even 
short-lived but nothing disruptive in any sense is likely, for the 
unity of purpose and objectives of the officers of ASHRAE is 
directed clearly toward a single constructive end; that of a strong 
professional engineering Society, serving its members, its engi- 
neering fields and the public interest undeviatingly. 
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Features exclusive 


FIRSTS 


Here’s the most versatile blower 
manufactured today! The Lau Series A 
is extremely efficient in many applications 
because of its availability in such a 
complete performance range. Assorted 
wheel sizes, four standard discharge 
positions, and a wide selection of C.F.M. 
characteristics mean you can specify a 
blower that’s practically custom made 
for you... at no extra cost. 


Standard Series A features include such 
Lau exclusives as Preslok® wheels, 
ground and burnished shafting, Lau Pak 
Gold Seal bearings, tripod bearing 
brackets, heavy gauge housing supports, 
versatile motor mounts, and Lausteel 
pulleys. 


Series A blower assemblies are 
recommended for warm air furnaces, 
central air conditioning systems, 
evaporative coolers, cooling towers, and 
remote condensers. 


Write or call Lau today. We will place 
you in contact with your experienced 
Lau Sales Engineer. He’s always nearby 
and ready to help you solve any air 
moving problem. 


INDOOR COMFORT 


The Lau Blower Company, 2027 Home Avenue, Dayton 7, Ohio. 
Other plants in Kitchener, Ont., Can., and Irwindale, Calif. 


manufacturers 


ir-Conditioning 
Blowers for 
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The shortest distance 
between need and source 


for accurate, long-lasting 
instruments to indicate 


and record temperature, 
pressure and humidity 
is the distance between 
you and a Weksler catalog. 


Weksler has long been the first name 
for standard and custom built instru- 
ments made to serve your particular 


industry best. 


It will pay you to know Weksler in- 
struments better. Write today for our 
condensed catalog. 


WEKSLER INSTRUMENTS CORP. 
EW YORK 
NSTRUMENTS 


PORT, L. 


ING AND 
PERATURE, PRESSURE AND HUMIDITY 


... ALARMING... 


To the Editor: 


I found your editorial in the August 
1959 issue of the ASHRAE JOURNAL 
almost as alarming as you apparently 
find the trend toward increased re- 
search and the ever increasing body of 
knowledge that threatens to inundate 
us. You seem to propose that we side- 
step rather than confront the problems 
of our dwindling reservoir of funda- 
mental knowledge and of the effective 
and efficient documentation and _ re- 
trieval of information and data. 

No one likes to see wasted effort. In 
basic research this may be inevitable; 
in applied research, we should do bet- 
ter. In applied research we should try 
to avoid developing information so far 
in anticipation of society that it may be- 
come dust covered before acceptance 
is feasible and developing information 
that is no longer needed. 

What we need is a sharper focus on 
our most perplexing problems, the solu- 
tion of which will find application in 
our time. In addition we need a much 
heavier concentration on fundamental 
or basic research so that we will not 
be forced into crash programs of high 
cost when the need is suddenly upon 
us. Finally, let’s confront the problem 
of storage and retrieval of information 
as a scientific and engineering prob- 
lem before the tide of information may 


have swept over us. 
ROBERT M. DILLON 


Executive Director 


Building Research Advisory Board 
National Research Council 
Washington, D. C. 


We said “The goal should be usable 
facts. The flood must be dammed 


for storage somewhere for the rec- 
ord.” 


Onan 


ENGINE 
COMPRESSORS 


for mobile refrigeration 
and air conditioning 


ASHRAE 


NATIONAL MEETINGS AHEAD 
1960 
Feb. 1-4 Semiannual 
Dallas, Texas 


June 13-15 Annual 
Vancouver, B.C. 


1961 
Feb. 13-16 Semiannual 
Chicago, lll. 


June 26-28 Annual 
Denver, Colo. 


1 ton cap., 4.1 HP, 
F-12 refrigerant, 


tons cap., 6.25 
H.P., F-22 refrigerant, 


5 tons cap., 12.9 
H.P., F-22 refrigerant, 


Built as integrated in-line units 
with Onan engines direct-con- 
nected to Onan compressors. 
Compact, permanently-aligned 
and smooth-running. No trouble- 
some belts, couplings or sheaves. 
Optional accessories: batteries, 
starters, generators, and fans. 
Onan 4-cycle engines, built for 
continuous duty and long life, 
operate on either gasoline or 
Propane. World-wide parts and 


service organization. 
Write for complete 


Gran engineering data 


D. W. ONAN & SONS ING 


3429 Univ. Ave.S.E. © Minneapolis 14, Minn 
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Reference on oscillations 
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Industrial noise 
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Comfort in theaters 
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news 


Declining on gah enrollments were blamed on “Sputnik fever,” which 
hit the United States two years ago and may have diverted potential engineers 
to study science, by Dean Dale R. Corson of the Cornell University College 
of Engineering, who noted an average decrease of 11% throughout the country 
in freshman engineering enrollments in the fall of 1958. Dean Corson also 
cited the increasing difficulty of attracting people into teaching of engineering 
because of competition with high salaries offered by industry. 


A bibliography on combustion-driven oscillations, edited by Abbott Putnam 
and Carl Speich of Battelle Memorial Institute, includes more than 550 refer- 
ences to literature on pulsations and noise associated with combustion. Cover- 
ing literature published from 1940 to the summer of 1959, the bibliography 
represents a comprehensive set of references and lists centers of work and 
individuals prominent in this field of study. Copies may be obtained without 
charge from the Publications Office, Battelle Memorial Institute, 505 King 
Avenue, Columbus 1, Ohio. 


Beginning next September, Northeastern University in Boston, Mass., will 
offer an evening program of studies in engineering — to the degree of 
bachelor of science in electrical engineering. Additionally, the Graduate 
School will offer four master of science degree pro in engineering on 
the Co-operative Plan of Education, whereby students alternate ten-week 
— in the University with periods of equal length on regular jobs in 
usiness and industry. 


Probably the largest show of its kind in Scandinavia, with 150 firms displaying 
products, the Exhibition for Heating, Ventilating and Sanitary Engineering 
took place in Stockholm, October 16-25. 


Providing information especially pertinent to the industrial hygienist, Indus- 
trial Noise Manual covers the physical characteristics of noise, its measurement, 
its effect on exposed persons and its control. Included are chapters on physics 
of sound, instruments for measurement and audiometry, technique of sound 
measurement, procedure of a noise survey, calibration, how we hear, effects 
of noise, engineering control of noise and personal protection in noise control. 
The book, first of a series of planned manuals covering important industrial 
hygiene subjects, is available from the American Industrial Hygiene Associa- 
tion, 14125 Prevost, Detroit 27, Mich., price is $7.50. 


In its second annual survey of “Junior Year Science and Mathematics Students” 
(U. S. Department of Health, Education and Welfare, Cir. No. 577), the Office 
of Education found that the number of college juniors majoring in science 
and mathematics increased 10.4% between the fall of 1957 and the fall of 
1958; the total majoring in science and mathematics represents 13.8% of all 
junior students. The number of engineering students was 2.5% lower than 
the preceding year. Combined junior enrollments in engineering and science, 
including mathematics, comprise 25% of the entire junior student body. 


1960 marks the 75th Anniversary Year of automatic oil heating. Theme adopted 
by Oil Heat Institute for the anniversary year, “75 years of carefree comfort — 
Oil Heat’s Diamond Jubilee,” will be used for the Institute’s 38th Annual 
Convention and for the concurrent Heat and Air Conditioning Exposition at 
the New York Coliseum, April 4-7, 1960. 


Seven Manhattan theaters (Shubert, Broadhurst, Majestic, Booth, Plymouth, 
Royale and Golden) will be mechanically air conditioned for the first time by 
next summer, theater owner J. J. Shubert and Worthington Corporation have 
announced. A hook-up will link all seven theaters to a master air conditioning 
system, a 650-ton central refrigeration plant installed beneath Shubert Alley. 
The theaters, with a combined 7,999 seats, make this one of the largest sin 
theatrical air conditioning installations. According to Worthington, the new 
system, which replaces an old ice-chilling method, will cost one-tenth as much 
to operate and will regulate humidity and provide other advantages. 
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Systems of units Four discussions on national and international aspects of systems of units are 
included in the program of the American Association for the Advancement of 
Science annual meeting, Section M — Engineering, to be held December 28-29 
in Chicago, Ill. — The Confusion of Chaos in Units, Carl F. Kayan presiding; 
Public Education vs. the Consumer Public, H. C. Diehl, poten se Problems 
of Design, Manufacture and Commerce, Robert J. Painter presiding; and The 
Look to the Future, Clarence E. Davies presiding. 


Heating homes “Facts About Fueloil and Home Heating,” a 24-page pamphlet published by 
the National Fueloil Council, 424 Madison Avenue, New York 17, N. Y., pro- 
vides up-to-date information and data on home heating in the United States, 
including descriptions of the three major heating fuels; trends in major home 
heating fuels up to the present, present position and future trends; a com- 
posiens chart of the major heating fuels and a statistical summary of oil- 

eating by states. 


Resistance heaters added Unitary ig aves Div. of Carrier Corporation will expand its distribution 


of electric heating products from heat pumps to include two complete lines 
of electric resistance heating equipment, according to Russell Gray, vice presi- Mak 
dent and division general manager. amm 


More thermoelectric devices Development of four new thermoelectric devices has been announced by 

Whirlpool Corporation. These include a —e water purification apparatus 
which uses thermoelements simultaneously for evaporating and condensing 
and a multi-compartment food cabinet for long range aircraft personnel. The 
latter holds pre-cooked meals in a frozen state until a few minutes before serv- 
ing time > by reversing the electric current flow through the thermo- 
elements, the refrigerated compartment containing the individual meal becomes & 
an oven and heats the meal to serving temperatures without affecting other 
frozen foods in the cabinet. Two other devices utilize the principle of the 
thermocouple; in one an electric current generated directly by otherwise 
wasted heat operates a Sprengel type mercury pump suitable for gases and FRICK 
liquids and in the second a thermal junction and mercury are used to operate 


gas or fluid valves. t 
F 
Subsidiary General Waterworks Corporation has signed an agreement to acquire the If y 
Frick Company; however, operations will continue under the same name and Bnet, 
most of the same staff but as a subsidiary of the General Waterworks Co 
ration. Dr. Norris Benedict, retiring president of Frick, stated that the offer storac 
was accepted by the Frick Company stockholders because it met their re- tempe 
quirements for a tax-free exchange and for a more liquid security of a com- or an 
pany which would continue and expand the Frick business in Waynesboro. Frick 
datior 


Oil burner research Substantial pro in establishing a leum industry program of oil- 
burner research has been reported by the American Petroleum Institute, which 
indicates that research is now under way in the following areas — atomization 
of fuels, fuel-air mixing, catalytic and surface combustion, combustion acoustics, 
new fuel-oil uses, new types of burners and modification of existing burners. 


NOTICE TO MEMBERS OF 1960 SEMIANNUAL MEETING 


The Semiannual Meeting of the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc., will convene at Dallas, Texas at 9:00 a.m., 
Monday, February |, 1960. 


Continuing through Thursday, February 4, the meeting will include Technical 
Sessions covering Absorption Refrigeration, Heating, Thermoelectric Refrig- 
eration, Sound and Heat Transfer. There will be a Domestic Refrigerator 
Engineering Conference on the use of plastics; others on Commercial Re- 
frigeration, Fenestration, Window Air Conditioners and Automotive Air Con- 
ditioning. 

New officers will be installed at the Welcome Luncheon on Monday, February I. 
Every member who can do so should plan to attend the Dallas Meeting. 


A. J. HESS R. C, CROSS 
President Executive Secretary 


20 ASHRAE JOURNAL 


@ 
» 
| 
% 
Test | 
below 
- 
>» 


Making dry ice at 109° below zero using standard 
ammonia compressors in an improved cycle. 


MARK® 


ENGINEERS 


WILL DESIGN . . . BUILD and INSTALL 
FRICK SYSTEMS .. . 


to solve your most difficult cooling 
problems. 


If you need any type of industrial or com- 
mercial cooling—for quick freezing, cold 
storage, ice making, humidity control, low 
temperatures, condensing, air conditioning, 
or any process work—contact the nearest 
Frick Branch or Distributor for recommen- 
dations and estimates. 


DEPENDABLE REFRIGERATION SINCE 1882 


AYNESBORO, PENNA. U.S.A. 


Test laboratory work for temperatures down to 140° 
below zero. 
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Cooling 


Frick patented cooling coils and controls have doubled the output of 
synthetic rubber reactors. 
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PARTS and PRODUCTS 


COLD GENERATOR 


Powered by low-pressure steam and 
using water as the refrigerant with 
lithium bromide as the absorbent, this 
completely hermetic absorption cold 
generator has capacities from 100 to 
350 ton and is equally well suited for 
single or multiple unit installations. 
Single-shell design and hermetic 
pumps prevent air leakage to main- 
tain full-rated capacity and resist cor- 
rosion. A vacuum bottle principle of 
the external shell design makes insu- 
lation unnecessary for most installa- 
tions. 
Trane Company, La Crosse, Wisc. 


VENT HEATER 

Intended to replace un-vented space 
heaters, the Safti-Wall Vent Heater 
introduced by this manufacturer has 


a sealed combustion chamber and 
through-the-wall vent. Two sizes are 
available, with 28,000 or 33,000 Btu 
input and manual, semi-automatic or 
automatic controls. Designed for in- 
stallation flush with the floor or above 
the baseboard, and sized for under- 
window use, they use outside air only 
for combustion and discharge all prod- 
ucts of combustion to the outside 
through a draft-proof vent cap. 
Pioneer Manufacturing Company, 
3131 San Fernando Rd., Los Angeles 
65, Calif. 


TEMPERATURE CONTROLS 


Two temperature controls, 3ART-5 
for domestic and commercia! refriger- 
ation systems and 3ART-15 for room 
air conditioners, have been introduced 
by this manufacturer. Powered by a 
short-stroke bellows charged with re- 
frigerant gases, the small cold con- 
trols are cited as producing quick 
and accurate temperature changes. 


The gas-filled bellows operates against 
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a lever and coil spring, making or 
breaking contact with a bounce-less 
action. 

Model 3ART-5 is rated at 10/5 
amp, 120/240 volt at full load and 
60/30 amp, 120/240 volt with locked 
rotor; Model 3ART-15 at 16/8.4 amp, 
120/240 volt at full load and 90/60 
amp, 120/240 volt with locked rotor. 
General Electric Company, Schenec- 
tady 5, N. Y. 


RELIEF VALVES 


Expansion of its relief valve line to 
include 2 new models enables this 
manufacturer to offer 10 models with 
either % or %-in. male inlets. With 
automatic reset models 498 and 499, 
this line now includes two pressure, 
four temperature-pressure and four 
automatic models. 

Both new units, for protection 
against excessive pressures and tem- 
peratures when 
inserted in hot 
water lines or 
tanks, are furnish- 
ed with six-in. 
extension tubes 
which provide 
contact with the 
hottest water in 
the tank. Valves 
close automatical- 
ly after a 10 F 
temperature drop. 
Constructed with 
red brass bodies, 
they have a rat- 
ing of 150,000 
Btu and can be adjusted to relieve 
water at any pressure between 50 and 
200 psi. 

Illustrated is Model No. 499. 
Mansfield Sanitary, Inc., Perrysville, 
Ohio. 


TEMPERATURE REGULATORS 


Vapor-pressure operated, these regu- 
lators, for use on water heaters, fuel 
oil pre-heaters, fuel oil coolers and 
storage tanks, are designed to con- 
trol the flow of either heating or cool- 
ing fluids. Depending upon the appli- 
cation, they can be supplied as either 
direct-acting for heating applications 
or reverse-acting for cooling applica- 
tions. 

Series Type TC is available in 
bronze bodies in sizes from % to 2 in., 
with union connections, and in iron 
or bronze bodies from 2% to 5 in., 
with 125 psi ASA flanged ends. Tem- 
perature ranges, in 40 deg increments, 


are available from 25 to 385 F. Series 
Type TCX is available in sizes from 
Y%, to 2 in., with bronze bodies and 
union connections. A wide range 
regulator, this series is available in 
ranges from 50 to 310 F, in 70 deg 
increments. Capillary tubing, cable, 
temperature bulbs and wells for both 
series are offered in various metals. 
A. W. Cash Valve Manufacturing 
Corporation, 666 E. Wabash Ave., 
Decatur, Ill. 


EXHAUST VENTILATOR 

Shown with hood open and closed is 
the Low Silhouette Hooded Exhaust 
Ventilator. Features of this unit in- 
clude near horizontal discharge to pre- 
vent roof damage, motor isolation 
mounts, integral base and fan inlet, 
hinged head and tubular bracket on 


larger models, venturi throat to de- 
crease turbulence and optional screens 
and safety disconnect switches. 
Motors are mounted below the ven- 
turi to insure an unobstructed air- 
stream discharge. Standard construc- 
tion is of heavy gauge steel, but this 
ventilator is also available in alumi- 
num and non-corrosive glass fiber con- 
struction. 
Western Engineering and Manufactur- 
ing Company, 4114 Glencoe Ave., 
Venice, Calif. 


INDUSTRIAL DEHUMIDIFIER 
Handling as much as 700 cfm, the 
A75 can remove up to 300 lb of water 
,in 24 hr. Used originally for con- 
trolled humidity storage, the “A” line 
of dehumidifiers is now also utilized 


for dry air in processing applications, 
humidity control in unheated spaces, 
low temperature installations, and in 
combination with cooling equipment 
for lower cost humidity control with- 
out the expense and complications of 
using re-heat. 

Plug-in installation of this self-con- 
tained, completely automatic unit is 
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SUCTION ZONE 


The model RCK above is typical of Tuthill’s complete 
line of automatic reversing pumps . . . which use the time 
tested operating principle at the right to provide instan- 
taneous, positive reversing action without the use of 


valves. The port positions remain constant regardless of ROTATION 
the direction of shaft rotation. And all pumps provide 
uniformly high efficiency in both flow directions. THE PUMPING PRINCIPLE 

The automatic reversing design was developed by Tuthill Tuthill automatic reversing pumps are based on the 
for applications where the pump must be driven from a use of a rotor, idler gear and a crescent shaped parti- 


tion which is integral with a moving part called the 
Idler Carrier. 
Figure 1 shows how power is applied in counter- 


reversing shaft, or where machinery must be shipped 
without knowing the ultimate direction of the driving 


unit. These pumps have been enthusiastically accepted by clockwise rotation to the rotor and transmitted to the 
designers and have proven their dependability in thou- idler gear with which it meshes. The space between 
sands of demanding applications such as large air com- the outside diameter of the idler and the inside diam- 


eter of the rotor is sealed by the crescent. When the 
pump is started there is an increase in volume as the 
teeth come out of mesh. This creates a partial vacuum, 


pressors and machine tools, 


drawing the liquid into the pump through the suction 
375 Models port. The liquid fills the spaces between the teeth of 
A complete selection of 375 models is provided with the idler and rotor and is carried past the crescent 


capacities from 14 to 200 gpm: for pressures to 400 psi: partition to the pressure side of the pump. When the 
P %3 gpm; P Bes teeth mesh on the pressure side, the liquid is forced 


and speeds » 1800 rpm. Included ogiabiadessons. 5 lete masort- from the spaces and out through the discharge port. 

ment of stripped models specially developed for incorpo- When the shaft rotation changes from counter-clock- 

ration into manufactured products, wise to clockwise, the idler carrier (including the idler 
A 12-page catalog, No. 105, gives complete information gear and crescent) automatically rotates 180° through 


the suction zone to the position shown in Figure :2 
on all Tuthill automatic reversing pumps. Write today which changes the of willis: 


for your copy. Or, if yon desire, send drawings so that without changing port positions. The idler carrier ro- 
Tuthill’s engineers can show you how the Model R revers- tates in a cover casting fitted with stops so that the 
ing pump can be built directly into your product. crescent can rotate only 180°—always through the 


suction zone. Upon resumption of counter-clockwise 
rotation, the crescent will swing back to the original 
position in Figure 1. 


Tuthill Manufactures a Complete ee 

Line of Positive Displacement — 

Rotary Pumps in Capacities From  JTUTHILL PUMP COMPANY 
1, to 200 GPM; for Pressures to oe | 
500 PSI; speeds to 3600 RPM. j 
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automatic reversing pumps 
e Positive reversing action 
& 
| HOUSING j 


WHAT’S YOUR 


PROBLEM? 


A.M. (Air Movement) is a source 
of new and bigger problems for 
the air conditioning, heating, ven- 
tilating and refrigeration manu- 
facturer. However, we have an 
answer for one of your headaches 
—a reliable source for blower 
housings. DE-STA-CO offers you 
all these advantages: 


@ Low unit cost. Our standard 
high production dies (no tool- 
ing cost) are ready to turn out 
any large or small quantity. 

@ Complete assemblies or parts. 
Our method assures low costs 
either way. 

@ Broad range. For wheels 314” 
to 95%" diameter, all widths. 

@ Fast delivery. Many in stock, 
both parts and assemblies. 

@ Adaptations often practical. 
For your special purpose hous- 
ing consult us on a variation 
of a DE-STA-CO Standard 
and SAVE! 


Write for literature and 
prints or send us your draw- 
ings and quantity needed. 


Product 


386 Midland Avenue De 


Serving air conditioning, refrigerating, 
heating and ventilating industries for 40 years 
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_ featured, with a minimum of moving 
parts and thermostatically - protected 

heaters. 

_ Universal Dynamics Corporation, Box 

9814 A, Arlington 9, Va. 


_INFRA-RED HEATERS 
_ Operated outdoors or inside on bottled 
_ propane gas, portable gas-fired infra- 


red radiant heaters warm specific 


_ areas without heating the surrounding 
air. Three sizes of these heaters are 
available, rated at 16,000, 24,000 and 
36,000 Btu input. 

Perfection Industries, Div of Hupp 

_ Corporation, 1135 Ivanhoe Rd., Cleve- 

_land 10, Ohio. 


HIGH TEMPERATURE 
COOLER 


Offering extremely low headroom 
architectural flexibility, the Tri-Way 
_ Spasaver unit, intended for rooms over 
34 F, may be ceiling suspended, side- 
wall positioned or corner mounted. 
Nominal capacities of the seven- 
model series range from % to 2 ton. 
Noted as a special feature is inclusion 
of a heat exchanger mounted within 
the unit. 
Drayer-Hanson Div, National-U. S. 
Radiator Corporation, 3301 Medford 
St., Los Angeles 63, Calif. 


FLOAT VENT VALVE 

_ Intended for pressures up to 35 psi, 
_ Model 200 has a silicone seat that 
| prevents metal-to-metal contact and a 
nickel-plate finish to impede corro- 
sion. It is designed for any gravity 
or hot water heating system or chilled 
| water cooling system. 

Dole Valve Company, 6201 Oakton 
St., Morton Grove, Ill. 


| VARIABLE PROGRAMMING 
| Developed to control and change the 
| sequence of functions in automatic 


| equipment where several functions 
must be performed in sequence, this 
circuit has as its basis a rotary selec- 


tor using an inverse-homing, tab-type 
control wafer switch. In conjunction 
with a hold-in resistor, the control 
wafer will cause the selector, when 
impulsed, to skip over unwanted po- 
sitions. Variations in positioning of 
the selector are accomplished by plac- 
ing a toggle switch between the hold- 
in resistor and each homing contact. 
An open toggle switch permits the 
selector to step past that position au- 
tomatically when the impulse switch 
is closed. 

G. H. Leland, Inc., 123 Webster St., 
Dayton 2, Ohio. 


TIME DEFROST CONTROL 


For use in defrosting systems requir- 
ing a fan delay or drain interval at 
the end of the defrost cycle, the 600 
Series unit is designed for water 
spray, hot gas fan delay and electric 
heat fan delay defrosting. This con- 
trol permits easy change of the fre- 
page of of defrost and the length of 
the defrost cycle in accordance with 
load characteristics. 

Three separate adjustable settings 
are offered in the control: a pre-delay 
period or pump-down cycle, a defrost 
cycle, and a drain or fan delay cycle. 
The defrost cycle is adjustable from 
three to 45 min in three-min gradua- 
tions. 

Powered by a heavy-duty, four- 
watt, industrial-type motor, the con- 
trol is offered in both 120- and 240- 
volt models, 60 cycle. 

Paragon Electric Company, Two Riv- 
ers, Wisc. 


MAGNETIC CONTROLS 


Primary features of Model 58 across- 
the-line magnetic controls for constant 
speed motors are non-softening epoxy- 
resin encased coils; standard 60 cycle 
coils available for 110-120, 208-230, 
440-480 and 550-560 volt; general 
purpose enclosure and solderless ter- 
minals. These starters and contactors 
for Nema sizes 0 and 1 for single and 
poly-phase operation are rated up to 
7% hp at 220 volt and 10 hp at 440 
and 550 volt. 

Arrow-Hart and Hegeman Electric 
Company, 103 Hawthorn St., Hartford 
6, Conn. 


MOTOR STARTING RELAY 


Typical applications of this heavy- 
duty, current-type motor starting re- 
lay are on oil burners, submersible 
pumps and other stationary equip- 
ment having starting loads over 10 
amp. For single-phase, ac appliances, 
the Klixon 6409 Series is rated for 
use up to 30 amp, 115 volt. 
Constructed with a steel armature 
centered in a solenoid coil field, an 
all-welded relay has a bridging-type 
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TO MEET YOUR SPECIFIC REQUIREMENTS 


York offers original equipment manufacturers a prime 
source for hermetic compressors and condensing 
units. This equipment is expertly designed and pre- 
cision built to serve your refrigeration and air 
conditioning needs. 


DESIGNED FOR LONG, TROUBLE-FREE SERVICE 


Vertical Models 
Compact, lightweight York Compressors are whisper- Ys HP to 3 HP 
quiet, vibration-free. Motor is suction gas cooled for a 
maximum performance, pistons have compression 
ring for highest efficiency. 


BACKED BY 75 YEARS’ EXPERIENCE 


York has been a leader in the refrigeration compres- 
sor field since 1885. This 75 years’ experience goes si ; 
into every piece of York equipment you buy. Engi- i 
neering advances from ultra-modern York and Borg- Nerizontel Medele 
Warner Research Centers are built into each York 1% HP to 8% HP 

Compressor to assure your absolute satisfaction. 


CONTACT YORK BEFORE YOU SPECIFY 


Before placing your next contract, it will pay you to 
contact York. If one of our wide choice of stock 
models isn’t adaptable to your equipment, we can 
engineer a special model for you. For full details, 
write O.E.M. Sales Division, York Corporation, 


West Grantley Rd., York, Pa. 30 HP Hermetic 
Compressors 


Note: Other models from 10 to 45 


tons capacity for water cooling, air 
conditioning etc., also available. 
| BORG-WARNER 
® | 


| RESEARCH & ENGINEERING 
MAKE IT BETTER 


YORK CORP., SUBSIDIARY 
OF BORG-WARNER CORP., YORK, PA. 
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REVCOR 
BLASTAIRE 
BLOWER WHEELS 


meet the high 
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ards dema nded b 
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contact arm which is pushed into 
closed position by the armature move- 
ment. A phenolic case fully encloses 
the armature, switching element and 
contacts. 

Silver-cadmium oxide contacts, 
which place two “breaks” and two 
“makes” in series, provide a life of 
up to 1,000,000 cycles at 5 amp, 230 
volt or 10 amp, 115 volt. 

Texas Instruments, Inc., Metals and 
Controls Div, 34 Forest St., Attle- 
boro, Mass. 


OUTDOOR COMPRESSOR 
Fully protected from the weather, the 
Unicon Compressor, a complete air 
conditioning highside unit, can read- 
ily be installed on the roof, ground or 
any place where there is ample supply 
of air for cooling. 

All standard servicing components, 
such as electrical controls, pressure 


gauge valves, receiver inlet and out- 
let valves, purge valve and _ liquid 
sight glass, are accessible on the out- 
side of the unit, so that it may be 
serviced without the necessity of 
opening the access panel. 
Kramer-Trenton Company, Trenton, 
New Jersey. 


PUMP COMPOUND 

Used to prevent stuck pumps over the 
winter shut-down period, Pump Aid is 
injected into the pump housing after 
pump is drained, providing a rust in- 
hibitor which vaporizes and prevents 
oxidation by atmospheric change and 
controlled foaming action which pre- 
vents excess foam at start-up time. 
Flushing away once the pump is start- 
ed, the compound preserves seals, will 
not freeze or evaporate and is water 
soluble. 

Garman Company, St. Louis, Mo. 


SOLVENT RECOVERY FAN 

Basically an American Blower type 
HE fan with radial blade wheel, this 
gas-tight and spark-resistant fan for 
solvent recovery application was de- 
signed and built to minimize the pos- 
sibility of an explosion when handling 
highly volatile vapors. Fabricated of 


aluminum, the 50-in. diam wheel (at 
the right in the cut) has a cast me 
nese-bronze spider. Variable inlet 
vane control is provided for automatic 
volume regulation. Shown at rear left 
in the cut is a bed plate with bab- 
bitted block proves 


for mounting independent of fan hous- 
ing on a concrete pedestal supplied by 
the user. 

Rated at 200 bhp, this fan delivers 
19,000 cfm at 1780 rpm, 100 F and 
42.5-in. wg static pressure. 

American Radiator and Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. 


TIME SWITCH 

Formerly rated at 35 amp, both Model 
948 (Single Pole) and Model 954 
(Double Pole) Torkmaster time switch- 
es are now UL approved at 40 amp. 
Available in the standard 24-hr dial, 
the units provide for setting the same 
on-off times each day. Any number of 
schedules, adjustable in 15-min in- 
tervals, may be scheduled on the one 
dial. 

Tork Time Controls, Inc., Mount Ver- 
non, N. Y. 


PORTABLE ELECTRIC 
HEATER 

Replacing the MHF series is the HDP 
240-volt series, available in 3000, 
4000 and 4800 watt models, all ther- 
mostatically controlled. Compactly de- 
signed, this heavy-duty portable fea- 
tures a hydraulic-type thermostat lo- 


cated on top of the heater (see cut). 
A fan draws cool air in through the 
rear and over the heating elements to 


be propelled into the room. Located 
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SIGN OF AN 
OUTSTANDING 
INSULATION 
CONTRACTOR 


Look for this seal when you 
build cold storage facilities. 
It’s displayed only by con- 
tracting firms with a record 
of top performance in space 
insulation. This seal means 
the contractor... 


l.isexperienced 
_in low-temper- 
ature insulation. 


2. has an excel- 
lent trade repu- 
tation 


3. is trained by 
Dow to install 


Styrofoar 


For the names of Approved 
Styrofoam Insulation Con- 
tractors in your area, write 
to THE DOW CHEMICAL COM- 
PANY, Midland, Michigan, 
Plastics Sales Dept. C. 


STYROFOAM 


STYROFOAM is Dow's registered trademark 
for its expanded polystyrene 


<> 


DECEMBER 1959 


in the base is a positive pressure-type 
tip-over switch, automatically turning 
the heater off if it is upset. 
Thermador Electrical Manufacturing 
Company, 5119 District Blvd., Los 
Angeles 22, Calif. 


SINGLE-SEAT REGULATOR 

Suitable for steam pressure up to 150 
psi, this balanced single-seated tem- 
perature regulator is particularly rec- 


ommended for applications requiring 
a self-contained dead-end shut-off reg- 
ulator. The term “balanced single- 
seat” is derived from the fact that the 
line pressure on the main valve is bal- 
anced through a small pilot valve 
which, when opened, allows the main 
valve to be lifted from its seat. 
Lawler Automatic Controls, 
Mount Vernon, N. Y. 


Inc., 


DAMPER ACTUATORS 
Providing a simple method of install- 
ing individual room temperature con- 
trol on any new or existing air con- 
ditioning or warm air heating system, 
low-voltage, motorized Zone-A-Trol 
Damper Actuators are installed on 
the air supply ducts to each room or 
zone, and are controlled by individual 
thermostats. As the thermostat calls 
for heating or cooling, the damper is 
automatically opened until the set 
temperature is reached, and is then 
closed. 

Actuators may be installed on any 
position, shape or size ductwork up 
to 22-in.; operating on low voltage, 
no BX cable is required. 

Econo Products Company, Div of 
Viking Instruments, Inc., East Had- 
dam, Conn. 


FLOW COATING GLASS 

Control of heat, fade and glare 
through reflection and absorption of 
the sun’s rays by means of tinted glass 
in new constructions is rapidly grow- 


ing. An alkyd-based formulation which 
permits flowing a transparent color 
coating directly onto window glass in 
position has been developed. 

Method of application is cited as 
being fast and clean and not inter- 
rupting normal business operations, 
the coating bonding tightly to win- 
dow glass and drying in 30 to 40 
min. Available in eight colors, it may 
be washed in the standard manner 
without scratching, peeling or chip- 
ping. 

American Glass Tinting Corporation, 
Houston, Tex. 


TEMPERATURE ALARM 
Simultaneously monitoring up to 100 
temperature points, depending upon 
the number of 10-unit panels it con- 
tains, the Simultaneous Temperature 
Alarm Readout (or S-T-A-R) is so de- 
signed that when any one of the tem- 
perature points being sensed reaches 
the temperature indicated on its con- 
trol dial, an alarm is sounded and the 
critical point identified by a numbered 
light on the control panel. 

As each channel operates indepen- 
dently, the unit will continue to sense 
the temperature points after one has 
been off-normal and the audible alarm 
sounded and turned off. The alarm 
may be turned off by a reset push 
button, while the identifying light 
remains on as long as the temperature 
is off-normal. 

Fischer and Porter Company, 303 
Jacksonville Rd., Hatboro, Pa. 


SHOCK SUPPRESSOR 

Control for water shock in pipe lines 
is offered by an instrument utilizing 
a freely moving piston working against 
a cushion of compressed air within a 
cylinder. Any shock which develops 
from the sudden closing of a faucet or 
valve in a pipe line is transmitted to 
the piston and, in turn, to the air 
cushion. 

American Tube Products, Inc., West 
Warwick, R. I. 


HORIZONTAL FURNACES 

Two models, only one of which is 
shown, have been added to this manu- 
facturer’s line of horizontal heating 
equipment. New in the line are gas- 


and oil-fired models providing a high 
degree of flexibility. 
Gas-fired units are available in 80,- 


000, 100,000 and 135,000 Btu/hr 
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See The Newest 
Equipment 
at the 


: 


HEATING & AIR-CONDITIONING a 
EXPOSITION 
(under the auspices of ASHRAE) LO 


Dallas, Texas Feb. 1-4, 1960 


Memorial Auditorium 


IF you’re an engineer ... architect .. . contractor 
... dealer... distributor ...in building manage- 
ment or operation ... you'll find that a visit to 
this fact-filled exposition will bring you up-to-date 
on the latest developments that have been—and 
will be—affecting your everyday business. 

SEE more than 200 informative displays covering 
recent progress in air handling and treating equip- 
ment, as well as refrigeration. 


MEET more than 1000 technical representatives 
of the leading manufacturers in your industry. 


DISCUSS with them how their new products can 

lead to bigger profits for you. 

COMPARE and judge at first-hand the relative 

merits of competitive products. 

DECIDE which of them can best suit your needs. 
@ 2209 


2nd Southwest 


HEATING & AIR-CONDITIONING EXPOSITION 


Management: International Exposition Company, Inc. 
480 Lexington Ave., New York 7, N. Y. 


input. There are three types of blower 
motors: shaded-pole, split-phase and 
permanent split capacitor. Diverter 
and burners may be placed in the 
front or rear of the furnace. 
Available in 84,000, 112,000 and 
135,000 Btu/hr input, oil-fired fur- 
naces come with the same choice of 
blower motors as gas-fired models. 
Rotation of the furnace end over end, 
turning the burner upright and relo- 
cation of the blower and fan-limit con- 
trol offer easy alteration of the air dis- 
charge direction. 
Armstrong Furnace Company, Div of 
National Union Electric Corporation, 
851 W. 3rd Ave., Columbus 12, Ohio. 


2-IN-ONE VALVE 


Besides replacing the costlier assembly 
of two conventional butterfly valves 
and a flanged “T” connection, the 
Triangle Valve is cited as being easier 
co install and maintain. Shaft packing 
may be removed from either end of 
the through shaft, inspected, replaced 
or adjusted without removing the 
valve. Constructed of corrosion-resist- 
ant materials, the valve gives flow 
control in cooling water systems and 
in other applications where two 
streams flow to or from a single pipe. 
U. S. Valve and Engineering Com- 
pany, P. O. Box 14015, Houston, Tex. 


THREE-PART HEAT PUMP 


Adaptability of the Tri-Pak to building 
types stems from its three-part de- 
sign: a remote condenser for outside 
installation and separate indoor coil 
and air handler which can be placed 
under the eaves, in a utility closet or 
outside in the breezeway. Capacity is 
large enough for small commercial in- 
stallations as well as homes, Model 
30HS providing a cooling capacity of 
87,000 Btu and a heating capacity of 
38,800 Btu. Accessory heating capa- 
city of 12 kw is available for the cold- 
est day, boosting total heat output to 
79,800 Btu. 

Perfection Industries, Div of Hupp 
Corporation, 1135 Ivanhoe Rd., Cleve- 
land 10, Ohio. 


WATER COOLING TOWERS 

Principal features of the 4-B series 
towers are quiet operation, gained 
through use of squirrel cage blowers 


rather than propeller fans, and low 
silhouette. Sixteen sizes are available 
in the line, with capacities ranging 
from five to 360 ton. Maximum heights 
are from 5 ft 5 in. through 7 ft 8 in. 
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Control Panels with 


Compact, Ranco “G”’ Controls were develop- 
ed for air conditioning control panel designs 
to take less spece, are easy to install and are 
readily adaptable to your specific product. 


Ranco “G” Controls include both high and 
low pressure models with automatic or 
manual reset; low pressure cycling controls 
with (for factory use only) or without dif- 


INCORPORATED 
COLUMBUS 1, OHIO 


World's Largest Manufacturer 
of Refrigeration Controls 


OY 
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Simplify Air Conditioning 


CONTROLS 


ferential adjustment; and dual pressure con- 
trols by pairing combinations of single 
controls. Three different switch assemblies 
provide ratings from pilot duty, intermedi- . 
ate to high ampere switching capacity in 
single pole, single or double throw action. 
For further details call or write to Ranco 
Inc., 601 West Fifth Ave., Columbus 1, Ohio. 


liustration of o 
high pressure cet-out 
with ao maneol reset lever 


@ Automatic or manual reset. 

@ Switch assemblies for electrical 
ratings from pilot duty through 
18 amperes, full load. 

e@7 to 425 psi selective ranges, 
non-adjustable in the field. 

e@ Screw or quick-connect 
terminals. 


Panel installation of dual pressure with 
high and low pressure Ranco ‘'G” Controls 
mounted on a common, single bracket and 
connected electricaily by a jumper. Also, 
each can be individually mounted on sep- 
arate brackets, according to panel space. 
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View of one of the two Vilter 8-cylinder VMC Freon 
compressors with a 100 h.p., 1175 r.p.m., part 
winding motor drive. These compressors are 
focated on an upper floor, above an office. 


Coal Fun 


Marquette University’s 


Smoo 


pressor room. 


Air Conditioned Brooks Memorial een 


Brooks Memorial Union is the hub of many Marquette University 
activities—professional meetings and conferences attracting a national 
audience, exciting school dances, excellent food facilities in the cafeteria, 
snack bar and private dining rooms. One key to its year-’round popu- 
larity and usefulness is the air conditioned comfort provided by the 
Vilter installation on this Milwaukee Campus. 


To provide adequate air conditioning om a conservative appropri- 
ation and to minimize yearly operating expenses, the system was laid 
out to provide alternating zone-load cooling based on a ‘‘traffic flow”’ 
and usage pattern. During normal occupancy the entire Union is 
cooled. However, at peak loads only part of the conditioned space in 
Brooks Memorial is cooled at one time. As the peak occupancy load 
shifts from cafeteria and grill to the ballroom-conference room, the 
air conditioning is also shifted. Results of operating in this manner 
have been highly satisfactory. 

Vilter equipment furnished on this job included two 8-cylinder 
VMC compressors; VXF Freon evaporative condenser; Freon liquid 
receiver; heat exchanger, cooling coils, motors, and controls. 


“Very satisfactory performance with only routine maintenance,” 
is the praiseworthy comment by Marquette University officials. 

Let Vilter help you with your air conditioning and refrigeration 
requirements. 


Write for these helpful bulletins to: The Vilter Manufacturing Company 
Dept. AR-804, 2217 S. First Street, Milwaukee 7, Wisconsin 


REFRIGERATION and AIR, CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Air Units ¢ Ammonia & Freon Compressors @ Booster Compressors e Baudelot Coolers Water & Brine Coolers Blast 
Freezers @ Evaporative & Shell & Tube Condensers @ Pipe Coils » Valves & Fittings @ Pakice & Polarflake ice Machines 


ice, 
mo erat; 
maintenant 


View of the Vilter VXF evapo- 
rative condenser located on 
the roof just outside the com- 


Bulletin 631 Bulletin 820 Bulletin 732 
Vilter Vilter VMC VXF—VSC 
Uni-Chiller Freon Evaporative 
Compressors Condensers 


' exclusive of foundation beams. Water- 
_temp tower shown features pull-out 


_ design of decking for easy cleaning. 


Larger towers are constructed with 
separate cells used as a unit but in- 
dividually equipped with blowers and 
drives. Independent operation of any 
number of cells is possible. 

Also available are filtered air inlets 
in standard sizes for towers used in 
high contaminated atmospheres and 
evaporative-type towers substituting 
an open evaporative heat exchange 
coil for the decking. 

Binks Manufacturing Company, 3114 


| Carroll Ave., Chicago 12, Ill. 


PITCH PULLEYS 


Highly flexible variable speed drives 
_with ratios up to 4:1, in the range of 
_¥s to 2 hp and using a combination of 
_two variable pitch pulleys are now 


available. Connected by either “A” or 
“B” belts, one pulley is spring-loaded, 


_ the other manually actuated. 


Turning a hand wheel to control the 


"operation of the drive on the manu- 


ally-operated pulley widens or narrows 
the belt-seating groove. Manual actu- 
ation of this unit produces an instant 


_ inverse change in the pitch diameter 


of the spring-load pulley. Both are 
offered in a size range of 3%, 4, 5 and 
6-in. OD and are available in com- 
bination or individually. 

Maurey Manufacturing Corporation, 
2907 S. Wabash Ave., Chicago 16, Ul. 


TERMINAL BOXES 

Built of cast iron or sheet metal, with 
neoprene gasketed covers, various 
models and sizes of waterproof multi- 
junction thermocouple terminal boxes 
provide protected termination of from 
six to 100 thermocouple circuits, wher- 
ever dusty, oily, humid, corrosive or 
other contaminating environments 
might affect thermocouple accuracy. 
Primarily designed for use with multi- 
conductor thermocouple cable, the 
boxes will find use in other wire termi- 
nation applications. Sizes range from 
8x 8x 4 to 30 x 24x 8 in. 

Thermo Electric Company, Inc., Sad- 
dle Brook, N. J. 


EXPANSION JOINT 

Permitting greater thermal expansion 
than previously available, the Hydro- 
Tite, a leakproof expansion joint, 
eliminates leaks, breaks and failures 
due to expansion and _ contraction 
strain. It relieves pressure from pip- 
ing and joints, having widespread use 
for low pressure steam or hot water 
applications. 

Installed in the fully extended posi- 
tion it will compensate for expansion 
up to two in. in the %-in. diam size 
and up to 2% in. in the 2-in. diam 
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her. 


reliability of 


FREON 


originates here 


Du Pont’s years of experience and progressive research as- * 
sure you of unsurpassed quality every time you buy Freon* 
refrigerants. Factory-sealed cylinders guarantee purity. Spec- 
ify Du Pont ‘‘Freon”’ for your air conditioning and refriger- 
ation designs to be sure of dependable product performance. 


206. PAT. 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


E.I.du Pont de Nemours & Co. (Inc.), “Freon” Products Division, Wilmington 98, Delaware 


MANUFACTURING LABORATORY CONTROL SUPPLY 


*Freon and combinations of Freon- or F- followed by numerals are Du Pont’s registered trademarks for its fluorinated hydrocarbon refrigerants. 
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size. Two series are manufactured, 
one with sweat connections at the 
ends, the other a threaded series FPT 
x FPT (IPS). It may be installed 
where pressure does not exceed 100 
psi and where temperature does not 
exceed 240 F. 

Slant/Fin Radiator Corporation, 130- 
15 89th Rd., Richmond Hill 18, N. Y. 


BLOWER-TYPE CONDENSER 
Combining refrigerant condensing 
with heating and ventilating, the Air- 


con utilizes rejected condenser heat 
for these applications. Seven models 
of this blower-type air-cooled con- 
densing unit are available in eight dif- 
ferent unit arrangements with capaci- 
ties from 10 to 50 ton. Shown in the 
cut are, from left to right, mixing box, 
basic unit and discharge box. 
McQuay, Inc., Minneapolis, Minn. 


INDICATING RELIEF VALVE 
Compact size, variable relief pressure 
adjustment and continued indication 


of operation even after pressure has 
returned to normal make the “Demi 
Tattle-Tale” valve highly suitable for 
applications where it is important to 
know if pressure has opened the valve 
even momentarily. Featured is an 
easily visible red anodized pin which 
pops out of the body at the instant the 
valve opens, remaining in the out 
position until manually reset. 
Equipped with a pressure adjust- 
ment screw on the top of the bonnet, 
the valve can be furnished for relief 
settings from three to 100 psi, and 
can be used in conjunction with micro- 
switches for additional signalling 
methods. 
George W. Dahl Company, Inc., 
Bristol, R. I. 


COMBUSTION INDICATORS 
Intended to take over the job of fur- 
nace supervision, Hazegage Combus- 
tion Indicators are graduated for di- 
rect reading of smoke and haze, as- 
suring continuous information for 
maintaining combustion at maximum 
efficiency. Panel instrument gauges 
are equipped with red and green 
lights which indicate adjustments re- 
quired. Recording instruments are also 
available. 

Photomation, Inc., 96 S$. Washington 
Ave., Bergenfield, N. J. 


COMPRESSION 
||GERATION CYCLE* 


THIS IS ANOTHER CYCLE CENTER, 
factory assembled and on its way 
to a 150 ton poultry freezing 
plant. 


What will it do?* 


It will provide liquid overfeed to 
the evaporators, catch the excess 
liquid and recirculate it to the 
evaporators, with these results: 


© FULL COMPRESSOR PROTECTION 
AGAINST SLUGS 


© PEAK COIL AND COMPRESSOR 
EFFICIENCIES 


® SUB COOLED LIQUID FEED AT CONSTANT 
PRESSURE THE YEAR AROUND 


© PRACTICALLY UNLIMITED RATE OF LIQUID 
FEED AT ABSOLUTELY NO POWER COST 


® NO MECHANICAL PUMPS 
® NO FLASH GAS IN LIQUID LINES 


* NOT JUST A LIQUID RETURN UNIT. 

Available for any refrigerant, in 
capacities from 10 to 1,000 tons and 
more. Factory assembly is optional. 
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SAFE, AUTOMATIC PLANT OPERATION 
OIL SEPARATION, ANY REFRIGERANT 
HIGHER SUCTION PRESSURES 


LARGE POWER SAVINGS 
LARGE SAVINGS IN FIRST COST ON NEW | 
PLANTS. FOR EXAMPLE, THE RECEIVER IS 
NOT REQUIRED AND SURGE DRUMS ARE 
ELIMINATED. 

© AUTOMATIC HOT GAS DEFROSTING AT 
MINIMUM COST 


ASK FOR BULLETIN CC-2 


E. Wathines Co. 


307 LAKE STREET, MAYWOOD, ILLINOIS 


ICE MAKER 
Available in 15, 30, 45 and 60-ton 
capacities, the Krackice Maker is cited 
as being capable of higher ice yield 
per cu ft of space occupied than were 
previous models. 

Conveyor is of the helical screw 


type integrally-driven through shaft- 


mounted gear reducer and vari-pitch 
v-belt motor drive with adjustable 
base. A uni-mount water circulating 
pump is fully piped and installed as 
part of the unit, with water sprays, 
headers and piping of galvanized steel 
installed complete. 

Kohlenberger Engineering Corpora- 
tion, 1600 W. Commonwealth Ave., 
Fullerton, Calif. 


WASHABLE AIR FILTER 
Produced in four standard sizes, the 
DusT-ban Filter has been designed 
with the same filtering media and 
electrostatic action as more expensive 
units in this manufacturer's _ line. 
Never requiring oiling, it can be rinsed 
in cold water when the surface load 
indicates cleaning is necessary. 
Skuttle Manufacturing Company, Mil- 
ford, Mich. 


FIXED PATTERN DIFFUSER 
For use when no adjustment of air 
discharge is necessary is the Kno- 
Draft DF fixed pattern overhead air 
diffuser. Key features of the unit 
shown include a 

built-in damper, 
urethane foam 
plastics rim gas- 
ket for positive 
seal between ceiling and diffuser, and 
air discharge in single, circumferential 


| pattern cited as achieving maximum 


induction to minimize drafts and 
equalize room temperature. Alterna- 
tives offered are connection of unit to 
duct collar or securing it to structural 
supports. 

Connor Engineering Corporation, Dan- 
bury, Conn. 


ASHRAE JOURNAL 


An 
ceiv 
| mer 

dou 

— 

Lite | exte 
witl 
| teri 
| 
met 
| tion 
| 
floc 
gro 

| | air 
| 

Co. 
i Cure 
Store 
; ASH 
1959. 
= DEC 


DECEMBER 1959 


Improved zoning 


betters department store air conditioning 


A. I. McFARLAN 


Member 
ASHRAE 


An improvement which should re- 
ceive more consideration in depart- 
ment store air conditioning is zon- 
ing. Part of the complication in the 
air conditioning of large office 
buildings can be traced to the 
peripheral system. Costs involving 
double fans, elaborate dampers, 
and in many cases long, high-pres- 
sure duct systems are chargeable to 
cooling the interior area while the 
exterior is being heated. But pe- 
ripheral office building zoning can 
be greatly improved, with savings 
in building and air conditioning 
equipment. 

Department stores are zoned 
on the basis of overall floors, or 
combination of floors, frequently 
without regard to interior and ex- 
terior spaces or simultaneous heat- 
ing and cooling requirements. 
Drawings for a proposed depart- 
ment store displayed an air condi- 
tioning unit to be located in each 
of four corners of three floors; one 
floor largely below ground, a 
ground floor, and the top floor 
under a roof. A large part of the 
air from each unit was delivered 


A. I. McFarlan is President of A. I, McFarlan 
Co. This paper was presented as_ “Proposed 
Cure for Infectious Repetitis in Department 
Store Air Conditioning” at a meeting of the 
Rochester Chapter, September 
959. 


DECEMBER 1959 


to interior areas, but the drawings 
showed air leaving the main coil at 
the same temperature for interior 
and exterior areas. In some cases, 
this air went to fitting rooms around 
the exterior, and in other cases to 
offices, both of which must be heat- 
ed while interior sales areas must 
simultaneously be cooled. There 
were reheat coils in the branches 
from the main airstream to the fit- 
ting rooms and offices, which meant 
that during the heating season air 
was cooled to a temperature which 
would satisfy the interior sales 
space, and then part of the air bled 
off to heat the chilled air through 


control. 


reheat coils in order to heat the 
exterior offices and fitting rooms. 
The heated air had to be recooled 
before being reheated as it went 
through its cycle. 

Two other stores recently oc- 
cupied branches with three story 
buildings, each having a basement, 
ground floor, and second floor 
under a roof. Two large double 
fan systems supply air to half of 
each floor, completely disregarding 
different zone requirements on the 
three floors. During the heating 


Designer of the air conditioning installation for the Sibley 
Department Store in Rochester, the author discusses how 
to improve antiquated and inefficient zoning by the use 
of the Closed and Staged Cycle which was used at Sibley’s 
and includes one system for heating and cooling. Also 
discussed are the staging of compressors for reduction of 
hp in air conditioning systems, the Closed Cycle heat 
pump to transfer heat within a project and volumatic 


season, air with varying proportions 
of outside air, in addition to the 
ventilation requirements, is pro- 
vided at a temperature low enough, 
when it is available, to satisfy the 
basement which requires cool air 
the year around. The air from the 
same fans and coils is furnished to 
the ground floor after having been 
cooled to satisfy the basement, 
then reheated to satisfy the ground 
floor. The air to the top floor is 
likewise first reduced in tempera- 
ture, and then must be reheated 
even more, since this floor is under 
a cold roof. All of this unnecessarily 
added reheat is nullified with more 


excess cold outside air, then re- 
heated again on the next cycle. 
Thus, double fans and building 
space to house unnecessary eq 
ment produced costly and eth 
cient results, where an efficient sys- 
tem would have cost only a little 
more. 

Department stores with large 
interior areas require cooling the 
year around. In many cases with 
high intensity lighting and heavy 
population areas, the internal load 
is substantially higher than for the 
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less populated summer condition. 
During the heating season depart- 
ment stores desire a temperature 
between 70 and 75 F, where under 
peak conditions in the summer, 
when the outside temperature is 95 
F or higher, 78 to 80F inside is 
generally acceptable. This means 
that air must be supplied to in- 
ternal areas during the heating sea- 
son at a lower temperature than 
will be required during the cooling 
season. Increased populations and 
increased lighting increase the re- 
quired temperature difference be- 
tween the supply air and room tem- 
perature during the heating season 
in such installations. 

If most air conditioning engi- 
neers were questioned as to the 
least expensive method of cooling 
interior areas in the winter season, 
they would recommend outside air 
to the extent necessary above the 
ventilation rate to satisfy the inside 
temperature. This answer has re- 
sulted in a number of problems 
which are questionably solved by 
using double fans, generally triple 
dampers, spill air shafts, and a mul- 
tiplicity of damper controls. These 
double fans and dampers take a 
lot of space which is always valu- 
able in a department store. In addi- 
tion, as pointed out above, this 
solution is inadequate for the sev- 
eral warm days which occur in 
northern areas, and for the many 
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warm days which occur in those 
southern areas where freezing tem- 
peratures require shutting down 
the cooling tower during a large 
part of the year. Of course, the 
cooling tower can be winterized, 
but this also adds complications, 
and at present winterizing is more 
often omitted than supplied. This 
is one of the overlooked inefficien- 
cies in the air conditioning busi- 
ness. It is a fact that outside air 
beyond that required for normal 
ventilation when used for cooling 
is warmed by the internal heat 
from lights, people, etc., and then 
removed with space consuming 
multiple fans and dampers. Simul- 
taneously, heat is being generated 
to heat the exterior and the area in 
the vicinity of entrance doors of the 
department store. 

Still another inefficiency results 
in department stores where large 
quantities of outside air are used 
for cooling. On mild days there 
is frequently greater wind velocity 
and consequently the greatest dust 
concentration in the air. Filters 
must handle four to five times the 
normal amount of outside air with 
this increased dirt. This results in 
the store’s cleaning bills being 
much greater during this period 
and merchandise is subjected to 
unnecessary quantities of dust and 
dirt. Dirty filters throttle air flow 
and reduce capacity. When the 


filters get dirty faster than they can 
be cleaned capacity also suffers. 


ENGINEERING STUDY 


The Sibley, Lindsay and Curr De- 
partment Store with an area of 
400,000 sq ft solved some of these 
problems. The floors were zoned 
so that the interior was on one 
system and the periphery on an- 
other. If this were not done the 
result would be almost an impos- 
sible problem. For instance, dur- 
ing the heating season the more 
cooling furnished to satisfy the in- 
terior of the store, the more the 
exterior would be reduced in tem- 
perature from a level already too 
low. Vice versa, if the controlling 
thermostats were located near the 
entrances then the interior would 
be overheated. 

Second, Sibley is using the 
closed cycle, which provides cool- 
ing any time of the year whenever 
required by a thermostat, while 
the condenser heat, dissipated by 
water at approximately 95 F, is 
used to heat the exterior and areas 
around the doors. The closed cycle 
is a heat pump application applied 
to transfer heat within the building 
rather than dissipating it outside 
the building as most heat pumps 
are designed to do. When more 
heat is generated in the interior 
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than is required for the exterior, 
the cooling tower can be operated 
on a winter cycle. No heat from 
the duct system is provided directly 
to the vestibules or areas imme- 
diately in front of vestibule doors, 
but spread over the entire periph- 
ery. Concentrated high tempera- 
ture heat is always necessary around 
vestibules to overcome the inrush 
of cold air. The relatively low tem- 
perature heat from the condenser 
is not offered as a solution to this 
problem. 

There are two circuits in one 
of the two 300 hp centrifugal com- 
pression unit condensers. One cir- 
cuit operates on the cooling tower 
similar to ordinary systems. The 
second circuit is tied into the dis- 
charge of the chilled water pump 
so that a single pump can pump 
water through a water cooler to be 
cooled, or through the second con- 
denser circuit to be heated. 

The water from the water 
cooler passes through one pipe to 
one inlet side of a three-way valve 
ahead of each air coil, and the 
warm water from the second con- 
denser circuit passes through a sec- 
ond pipe to the other inlet side of 
the three-way valve. The coils are 
of the wide range type, that is, so 
designed that the water leaving the 
coil approaches the entering air 
temperature much more closely 
than usual. In this way, the water 
can be returned through a common 
line since it will have substantially 
the same temperature whether it 
has entered the coil for heating or 
for cooling. The water returns to 
the pump and separates into the 
two circuits, depending upon how 
much water is being passed at any 
instant by the total number of 
three-way valves. These three-way 
valves are always passing the same 
amount of water which may be 
either warm condensing water or 
chilled water from the water cooler. 

The two circuits at different 
temperatures are mixed the year 
around for temperature and humid- 
ity control. Where supplementary 
heat is required in addition to that 
furnished by the heat pump cycle, 
the object is to provide a means so 
that the supplementary heat intro- 
duced is limited to that instantane- 
ously required. 

If the closed cycle is not used, 
and if the necessary precautions are 
omitted, then mixing is unwise and 
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separate heating and cooling valves 
must be provided, so arranged that 
warm and cold water can never be 
passed to the same coil simultane- 
ously. The closed cycle, as the 
name implies, is a completely closed 
circuit and a heat pump operation 
so that a heat balance will show 
that only sufficient power is re- 
quired to separate the two tem- 
perature levels. For maximum effi- 
ciency, it is desirable to maintain 
the warm water as low as possible 
and the cold water as high as pos- 
sible to satisfy the instantaneous 
load. To accomplish this a control 
means is used which involves a 
thermostat in each zone and a 
humidistat in one or more areas, 
at least where the highest humidity 
would normally occur. The hu- 
midistat controls the supply water 
temperature which in turn provides 
a means of removing more moisture 
and consequently drops the leav- 
ing dewpoint from the coil as low 
as necessary to satisfy the humid- 
ity, but maintains the chilled water 
supply at the highest possible tem- 
perature which results in maximum 
economy. If the humidity is satis- 
fied in each zone, then the water 
leaving the last stage water cooler 
is raised until one or more zone 
thermostats or humidistats are no 
longer satisfied, then the water 
temperature is dropped. 

If the dewpoint leaving the air 
cooling coils is controlled as well 
as zone temperature then humidity 
is likewise controlled. Several meth- 
ods are possible to simultaneously 
control temperature and humidity. 
One method is to let the humidistat 
regulate the mixing to satisfy the 
dewpoint in each zone, with the 
worst zone correcting the supply 
water temperature. This method, 
which is the volumatic control, is 
used in the Sibley basement cafe- 
teria which is subject to highly 


An improvement which should 
receive more attention in depart- 
ment store air conditioning is 
zoning. 


Here, a constant quantity of out- 
side air is used the year around. 


Automatic transfer of heat any- 
where within the building. 


variable loads. The variable tem- 
perature is regulated by thermo- 
stats which control air volume 
by an improved technique. Another 
method is to regulate face and by- 
pass dampers under humidistat 
control and to regulate zone tem- 
perature by mixing water tempera- 
tures. 


ADOPTED SOLUTION 


A constant quantity of outside air 
is used the year around. This 
amount is determined by the ven- 
tilation requirements which are a 
function of the operating condi- 
tions and reasonably constant the 
year around. 

By using a constant quantity 
of outside air, the filter inspection 
program is solved and the necessity 
of short interval filter changes re- 
quired is eliminated when increased 
quantities of outside air are used. 

Since the closed cycle has been 
in operation, there has been a 
marked reduction in steam require- 
ments for heating. This can be 
checked readily and involves only 
the computation of the heat gen- 
erated from the lights, people, etc., 
added to the heat generated from 
the heating source, computed from 
the fuel consumption with reason- 
able deductions for the domestic 
hot water requirements. If one 
then computes the theoretical heat 
load from the conduction losses and 
outside air requirements, generally 
he will find a sizable unbalance 
showing far more heat generated 
than is required. 

This can mean but one thing. 
In most department stores using 
outside air for cooling, heat is be- 
ing generated in the periphery, and 
then part of this heat is removed 
by the increased outside air, in 
addition to removing only the in- 
ternal load. As an explanation of 
what happens, it is altogether pos- 
sible that heat generated in the 
periphery rises to the ceiling and 
then the air motion carries it to the 
return duct where air is being ex- 
hausted by the spill air fan. In 
turn the cool air supplied to the 
interior falls to the floor and travels 
to the exterior area where heat is 
desired. This in turn requires a 
further excess of heat to satisfy the 
area between eye level and the 
floor. The closed cycle prevents 
this. The system automatically 
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strikes a heat balance, since the 
excess heat from the interior is re- 
turned to the exterior. 

Air conditioning was installed 
without the loss of sales space and 
in many cases the equipment was 
located in present ventilating rooms 
and above entrance lobbies. This 
space savings is largely due to the 
fact that double fans, multiple 
dampers, spill air shafts, and ex- 
haust ducts are not required with 
the closed cycle. 

Multi-zone units require more 
space than single zone units. Where 
units can be confined to a single 
zone, the multi-zone units need not 
be used. Keep in mind that interior 
and exterior zones are separated at 
all times. Cafeterias, the grocery 
department, etc., with special re- 
quirements, have their own sys- 
tems. 


THE STAGED CYCLE 


This cycle takes advantage of the 
principle of staging compressors 
by passing the water through water 
coolers in series. If the customary 
10 F drop through the water cooler 
were used, there would be but lit- 
tle gain. Staging is used in com- 
bination with the wide-range air 
cooling coil, where upwards from 
24F rise in water temperature is 
possible. The compressor horse- 
power using 25 per cent outside air 
can be reduced to approximately 
% hp per ton. In areas where 100 
per cent outside air is used, such 
as restaurants, the compressor 
horsepower can be reduced to 
about 6/10 hp per ton. In addition 
to the reduction in hp, the capaci- 
ties of the compressors, especially 
the first and second stages, are sub- 
stantially increased by reducing 
compression ratios and improving 
volumetric efficiency. 

The coils for the Sibley store 
consist of a combination of 14 fins 
per in. tubes to remove , sensible 
heat and 8 fins per in. to remove 
Jatent heat. 


ADAPTABILITY 


For different population loads and 
for different outside conditions, the 
ratio of cooling load and moisture 
removal load varies considerably. 
It is customary in ordinary systems 
to pre-determine the water tem- 
perature calculated sufficiently low 
to satisfy the worst condition 
which may only occur a few hours 
a year. With the staged cycle tak- 
ing advantage of efficiencies possi- 
ble when higher temperatures can 
be used, the water temperature is 
constantly reset as high as possible 
to satisfy the humidity require- 
ments. This has a number of ad- 
vantages besides reducing compres- 
sor hp and increasing compressor 
capacities. For instance, the right 
dewpoint air is always being sup- 
plied to satisfy the store conditions. 
Since these requirements are always 
changing, the system is changing 
in accordance with the require- 
ments. Many systems today supply 
air unnecessarily low for a large 
part of the year, and due to a fixed 
water temperature, fail to handle 
the moisture removal on high wet- 
bulb days with heavy population, 
when a lower water temperature 
would produce a more satisfactory 
condition. The mixing of two tem- 
peratures of water, possible with 
the closed cycle, solves problems 
in a better way than possible with 
single stage compressors and a sin- 
gle water temperature. Raising the 
water temperature on the staged 
cycle is possible with wide-range 
coils. 

A non-overloading feature is 
a decided asset in automatic start- 
ing and stopping, especially on 
high wet bulb days, when the water 
from the cooling tower is at a peak. 
While the new hermetic centrifu- 
gals have another means to prevent 
overloading, this is accomplished 
by reducing capacity at the time 
the greatest capacity is needed 
most. The staged cycle, on the con- 
trary, increases capacity as the wa- 


ter temperature rises, and limits 
the necessity of the capacity throt- 
tling device since the motor will 
have much less chance to overload. 
This is especially important on the 
pull-down when above normal ca- 
pacities are possible. 

In those instances where if the 
overloading feature of the single 
stage centrifugal compressor throt- 
tles capacity, due to inability of the 
water cooler and condenser to 
transfer the increased heat the 
compressor can handle at reduced 
compression ratios, then the pull- 
down period will naturally be much 
longer and require more power. 

At the Sibley store the entire 
system sequences in starting from 
pushbutton control, then the com- 
pressors are started and stopped 
automatically to satisfy exact load 
conditions. This results in a sub- 
stantial savings in labor costs and 
simplification of control. Combined 
with automatic temperature and 
humidity control by means of the 
closed cycle, automation in general 
is greatly improved. 


IN THE FUTURE 


While water is used at Sibley’s the 
staged cycle and closed cycle can 
provide a summer cooling and win- 
ter heating system introducing a 
glycol or other anti-freeze air 
source heat pump which will: 

1. Remove heat when neces- 
sary any time of the year. 

2. Automatically transfer heat 
anywhere within a building includ- 
ing the excess heat from sun effects 
on one side to another area requir- 
ing heat. 

3. Remove automatically ex- 
cess heat whenever necessary. Re- 
moval will be only that which can- 
not be utilized by transfer. 

4, Automatically remove heat 
from outside air at any temperature 
even as low as —10 F to warm up 
a building or provide heat in excess 
of that internally generated and 
transferred where needed. 


NEXT MONTH 


Preview of ASHRAE semiannual meeting in Dallas, Texas, February 
1-4, Final program. Abstracts of technical session and conference 
papers. Floor plan and list of exhibitors for 2nd Southwest Heat- 
ing and Air Conditioning Exposition. 
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Some solutions to 


Steel plant ventilation 


“Ventilation history” has its place 
in the steel industry and for other 
industries that use large, high-bay 
buildings. 

In the beginning, “gravity ven- 
tilation” was the only means pro- 
vided for environmental cooling 
and contaminant control. Some of 
the buildings had a volume of sev- 
eral million cubic feet of air. It 
soon became obvious to some ven- 
tilation engineers that attempts to 
ventilate entire structures were 
folly; a different approach was nec- 
essary to provide adequate control. 

At about the same time, the 
steel industry began its phenom- 
enal growth and, approximately 35 
years ago, gave recognition to prob- 
lems of employee well-being which 
we today recognize as the science 
of industrial hygiene. It was this 
recognition, and the corrective 
measures instituted, that caused 
the initial concern over good ven- 
tilation practices. 

The buildings were more 
tightly enclosed to protect product 
and employees, and it became nec- 
essary to exhaust processes which 
emitted environmental air contami- 
nants. As we all know, when we 
remove air from a closed cham- 
ber, the chamber will eventually 
collapse. This did not happen to 
the steel industry, but I sometimes 
wonder why not when I recall the 
tremendous volumes of air that 
were exhausted from some build- 
ings with no provision for as much 
as one cubic foot of make-up air. 
Instead, the buildings leaked air in 
from any crack, doorway, window 


F. E. Tucker is Industrial Hygienist with the 
Weirton Steel Company. This is a condensed 
version of ‘General Ventilation in the S 

Industry’? as presented at the Industrial Ven- 
tilation Conference, ASHRAE annual meeting, 
Lake Placid, N. Y., June 22-24, 1959. The full 
text will appear in a Symposium Bulletin cov- 
ering all papers presented at this Conference. 
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F. E. TUCKER 


or roof monitor that they could 
find; and during cold weather, em- 
ployees located around the perime- 
ters of buildings were exposed to 
cold drafts. 

This condition brought about 
the installation of salamanders and 
eventually unit heaters for spot 
heating, and with them came new 
industrial hygiene problems. 

There follows a citation of 
some of the area heating and ven- 
tilating systems that were installed 
at Weirton to overcome these prob- 
lems. The first of these systems 
was installed during the Second 
World War in a building that was 
then a shell plant and today serves 
as a company warehouse. This 
same system is in use some 17 
years later with the same original 
fan, ductwork, and heating coils. 

In designing it, our Engineer- 
ing Department had several objec- 
tives in mind: (1) Design a system 
that would eliminate the multiple 
maintenance problems encountered 
in the use of unit heater ventila- 
tors; (2) Supply the maximum 
amount of conditioned fresh air 
(not less than 2 cfm per sq ft of 
floor area) without unduly increas- 
ing the cost of heating the air; (3) 
Provide an efficient method of ther- 
mostatic control to maintain con- 
stant uniform room temperatures 
and eliminate manual control of 


problems 


the system; and (4) Provide effi- 
cient air distribution at an eleva- 
tion above the floor capable of pro- 
ducing maximum value per cubic 
foot of conditioned air. 

An accompanying illustration 
(Fig. 1) shows a side elevation view 
of the system presently in use at 
Weirton. This is equipped with 
dual dampered air intakes of equal 
size, one intake admitting fresh 
outside air and the other provided 
for recirculation of room air. The 
dampers are so designed to admit 
a uniform amount of air to the 
plenum, regardless of the relative 
amounts of fresh and recirculated 
air. 

The position of the dampers 
is controlled by a thermostat lo- 
cated in the air plenum. When the 
outside air temperature entering 
the plenum drops below 32 F, the 
thermostat actuates a motorized 
drive unit and progressively closes 
the outside air damper and opens 
the recirculating air damper so as 
to admit sufficient recirculated air 
to maintain a mixed air tempera- 
ture of about 32 F in the plenum. 
When the air entering the plenum 
is above 32F, the outside air 
dampers remain open and the re- 
circulating air dampers closed, 
thus admitting 100 per cent outside 
air to the area under ventilation. 
Outside air temperature must drop 
to —10F to cause 50 per cent re- 
circulation. 

The amount of steam supplied 
to the radiator is controlled by a 
second thermostat located in the 
area to be heated and is responsive 
to the temperature in this area. In 
most operations this thermostat is 
set at 70-72 F. If room tempera- 
ture rises above this predetermined 
temperature, an electrically oper- 
ated governor valve restricts the 
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Fig. 1 Ventilation unit used at Weirton. Note 
dual-dampered air intakes, thermostatically 
controlled components and provisions for flex- 


ible operation 


flow of steam to the radiators; and 
if the room temperature drops 
below 70 F, the valve progressively 
opens to increase the flow of steam. 
The radiators are so designed that 
when the air in the plenum has a 
temperature equal to 32 F, which 
is the temperature at which the re- 
circulating damper begins to open, 
the radiator operates at maximum 
capacity to maintain a discharge 
air temperature of 120 F at the fan 
outlet. 

So far we have achieved three 
of the four objectives previously 
listed. We have designed one sin- 
gle air conditioning system to re- 
place numerous small unit systems. 
We now have maintenance on one 
fan, one fan motor, and one set of 
steam coils, whereas a comparable 
system designed on a unit basis 
would have required from 10 to 20 
such individual maintenance prob- 
lems. It is no more of a problem 
to maintain one 200,000 cfm con- 
trol system than it is to maintain 
one capable of producing only 15,- 
000 cfm. By making provision for 
recirculation of small amounts of 
room air, we have been able to 
eliminate peak loads on the heat- 
ing system during extremes in cold 
weather. This has made possible 
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Fig. 2 Discharge outlets for building contains 
high-speed annealing line. 


Crane operates 


without interference 


the delivery of large quantities of 
outside air during hot weather for 
area cooling, while maintaining a 
sensible heating cost during colder 
periods. 

Delivery of the air, or distribu- 
tion, is the most important single 
factor in the success or failure of 
any area air conditioning system. 
It is also the most expensive single 
component in such a system. For 
this reason, the design engineer is 
sometimes tempted to cheat a little 
on this component and the results 
are almost always a poor system, 
regardless of how well designed 
are the dampers, thermostatic con- 
trols, heating coils, and fan. 

Fig. 2 shows a typical row of 
discharge outlets as installed at 
Weirton. This building houses a 
high-speed continuous annealing 
line. The building is 560 ft long, 
121 ft wide, and 120 ft high. Ade- 
quate distribution here requires the 
use of 70 separate discharge out- 
lets, each outlet composed of 6 
vertical vanes preset for uniform 
air distribution. The outlets are 
located between 10 and 12 ft above 


FIG. 


Figs. 3 and 4 Typical grav- 
ity ventilators as practical for 
steel plant 


floor level and are directed toward 
the floor at an angle of approxi- 
mately 45 deg. The overhead crane 
shown in this building has com- 
plete freedom of travel for the 
entire length of the building. The 
location of the vertical drops be- 
tween the crane rail and the siding 
are typical of all steel plant dis- 
tributions. There are two 174,000 
cfm heating and ventilating sys- 
tems required for this building, for 
a total of 348,000 cfm. These sys- 
tems were installed at a cost of 
less than 50 cents per cfm. 

A large gravity ventilator (Fig. 
3) is used to exhaust furnace heat 
and products of combustion. We 
are presently installing a second 
line parallel to the one of which 
Fig. 4 is a unit. Both of these fur- 
naces exhaust directly from the 
building; we anticipate no fume 
problems, due to the supply of ade- 
quate make-up air under the proper 
conditions of distribution. 

We have already installed 12 
area heating and ventilating sys- 
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tems of this design at Weirton for 
a total of two million cubic feet of 
conditioned air. Due to the many 
benefits derived from these systems 
in improving our plant environ- 
ment, we plan to continue these 
installations in all areas of new 
plant construction. 


Due to the rapid growth of the 
steel industry as previously men- 
tioned, we at Weirton have been 
faced for several years with a criti- 
cal shortage of floor space. For 
this reason, we have been attempt- 
ing where possible to get non- 
essential operating facilities off the 
floor. This has resulted in the con- 
struction of central wash and locker 
rooms up in the roof trusses. Three 
years ago we constructed our first 
such washroom above a hot strip 
mill. This room is located directly 
above the mill, 30 ft above floor 
level and contains 18,000 sq ft of 
floor area and 2,600 lockers. 


For heating and ventilation we 
installed six 10,000 cfm unit heater 
ventilators evenly spaced along one 
wall of the room. These units sup- 
plied 100 per cent make-up air. 
During warm weather the room 
temperature exceeded outside air 
temperature by as much as 35 F. 
Such a condition soon became un- 
bearable so we found it necessary 
to install ducts and grills to dis- 
tribute the air down each row of 
lockers. Although this arrangement 
' reduced air temperatures by 20 to 
25 F, it still left a great deal to 
be desired. 


At the same time we were con- 
sidering construction of a similar 
washroom in our tin mill. It was 
decided by management that the 
same mistake would not be made 
here, and Engineering was charged 
with the responsibility of installing 
the best ventilation system it could 
devise for this construction. 

For this, there is an air dis- 
tribution system consisting of a 
false floor 18 in. high, 59 ft wide 
and 237 ft long. Air is pumped 
into this plenum and distributed 
to the washroom from _ beneath 
each locker base. Fig. 5 shows a 
row of discharge outlet grilles be- 
neath a typical locker base. 

This system is sized to handle 
a maximum of 40,000 cfm of make- 
up air. There are eight 5,000 cfm 
exhaust fans located on the roof. 

Control specifications for this 
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Fig. 5 Discharge outlets are located below 
lockers in roof truss installation 


system are designated as follows: 

1—With room temperature 
below thermostat setting, the re- 
turn air dampers will be 100 per 
cent open, fresh air dampers 100 
per cent closed and main steam 
valve open. 

2— As the room temperature 
reaches the lower end of the ther- 
mostat throttling range, the fresh 
air dampers open to 25 per cent, 
the return air dampers close to 75 
per cent open, the steam valve re- 
mains open and roof exhaust fans 
connected to shower and toilet fa- 
cilities will be started. 

3—As the room temperature 
continues to rise, the steam valve 
modulates toward the closed posi- 
tion, and the dampers remain as in 
step two. 

4—If the room temperature 
should continue to rise with the 
steam valve closed, the fresh air 
damper will modulate toward the 
100 per cent open position, and 
additional roof fans in pairs will 
start at 50, 75, and 100 per cent 
open position. 

5 — Should the air stream dis- 
charge temperature fall below the 
set minimum, the air stream ther- 
mostat will take control from the 
room thermostat and reposition the 
fresh air damper to the 25 per cent 
position, and will reposition the 
steam control valve if necessary to 
prevent the discharge of uncom- 
fortably cool air. 

We feel that such a system 
will eliminate the problems expe- 
rienced in our first central wash- 
room and provide a single system 
with fewer maintenance problems 
than were experienced with the use 
of several unit heater-ventilators. 
The system is designed to provide 
a minimum of 5 cfm of outside air 


per employee using this room and 
a maximum of 15 air changes per 
hr for hot weather ventilation. 


WHAT OF THE FUTURE? 


Industrial ventilation has evolved 
through many phases at a rather 
rapid rate, but there is no reason 
to feel that this evolutionary proc- 
ess will stand still. As long as we 
are dealing with human beings, we 
shall find that they are never satis- 
fied for long with their environ- 
ment. In industrial ventilation we 
went from open construction to 
roof monitors, then to man cooling 
fans and unit ventilators, and finally 
to area ventilation. What will be 
the next step in general ventila- 
tion? 

I am convinced that it will in- 
volve some type of air cooling or 
conditioning. Most of us have 
already taken steps in this direction 
by air conditioning crane cabs and 
operating pulpits. At Weirton we 
have installed for the comfort of 
operational employees a total of 
365 ton or 4,380,000 Btu of air con- 
ditioning, and this figure is increas- 
ing steadily. 

We have a crane operating 
only three ft above the discharge 
stacks from an annealing furnace. 
Three years ago it was necessary 
to employ spell hands in order to 
operate this crane for short periods 
over the furnace. Following instal- 
lation of heat shields, insulation, 
and a two-ton unit, the crane oper- 
ator performs almost unlimited 
service in complete comfort over 
the furnace. 

We have a hot mill speed 
operator who works in a comfort- 
able air conditioneu environment 
only 50 ft from a red hot strip mill. 
His pulpit is equipped with heat 
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absorbing glass and a five-ton wa- 
ter cooled air conditioning system. 

With increasing advances in 
automation it may be possible to 
limit air conditioning to crane cabs, 
pulpits and other employee enclo- 
sures. It is more probable, how- 
ever, that it will not be this simple, 
for although we have made sig- 
nificant advances in automation of 
operational jobs, we have done but 
little in automating maintenance. 
Maintenance employees must leave 
the sanctuary of our little indus- 
trial “isolation booths” and expose 
themselves to the natural industrial 
environment. For these employees 
it will be necessary to evolve to 
area evaporative cooling. The area 
ventilation system described in this 
paper could be quite easily con- 
verted to an evaporative cooling 
system. With such a conversion 
we could, through one single sys- 
tem, provide make-up air for dilu- 


ance. 


tion of contaminants, heated air for 
cold weather operation, and cool 
air for heat relief during hot weath- 
er. Such a suggestion, which sounds 
like a dream today, may well be a 
reality tomorrow. 

This discussion is not presented 
upon the assumption that we have 
anything new for the ventilation 
industry but rather to state an ac- 
ceptable approach to certain prob- 
lems. Because payrolls are being 
inflated with more and more main- 
tenance employees, systems must 
be installed which require the 
minimum of maintenance while at 
the same time producing maximum 
results in ventilation and heating. 

Why stick with hit-skip meth- 
ods of control using unit heaters 
and ventilators, which are con- 
stantly one step behind employee 
complaints and one step ahead of 
available maintenance? When de- 
signing a system or figuring the 


An alarming percentage of our citizens stops with the word “education” itself. It is 
for them a kind of conjuror’s word, which is expected to work miracles by the very utter- 


Somewhat better off, but far from sufficiently informed and critical, are those who 
recognize that education must, after all, take some kind of form, that it must be thought of 
as a process that does something one can recognize. Most of these people, however, see edu- 
cation only as the means by which a person is transported from one economic plane to a 
higher one, or in some cases from one cultural level to another that is more highly esteemed. 


Education is a process by which the individual is developed into something better. 
than he would have been without it. For one thing, it involves the premise that some 
human beings can be better than others. 


Education is discriminative. It takes what is less good physically, mentally and 
morally and transforms that by various methods and techniques into something that more 
nearly approaches our ideal of the good. 


Every educator who presumes to speak about his profession has in mind some aim, 
goal or purpose that he views as beneficial. 


For some while now there has been a movement among certain people styling them- 
selves educators to disparage and even to do away with the very things that were once 
considered the reason for and the purpose of all education. There has been a bold and open 
attempt to deny that man has a nature which is fulfilled only when these higher faculties 
are brought into play, educated and used to make life more human in the distinctive sense. 

Oddly enough, the movement has arrogated to itself the name “progressive”. That 
seems a curious term to apply to something that is retrogressive in effect. These innovators 
are trying to give the impression that their theory of education is the only forward-look- 
ing one, and that the traditional ones are inherited from times and places that sat in darkness. 

“Progressive” education does not foster individualism. It may have the specious look 
of doing so because it advocates personal experience as a teacher and the release of the 
natural tendencies of the person. 

Individualism in the true sense is a matter of the mind and the spirit; it means the 
development of the person, not the well-adjusted automaton. 


cost-life of a system, it is necessary 
to think beyond initial cost per 
cfm per sq ft and consider main- 
tenance cost. In heavy industry a 
system, no matter how effective 
initially, will not operate one year 
after installation if maintenance 
needs are excessive. 

In designing heating, ventilat- 
ing, and air-conditioning systems 
today we must consider the prob- 
lems of tomorrow. Try to design a 
system which will meet future de- 
mands as well as immediate needs. 
Our Engineering Department has 
made the installation of area heat- 
ing and ventilating systems an in- 
tegral part of all new construction. 
We feel that such a system is flex- 
ible enough to adapt to future de- 
mands for improved industrial en- 
vironments and that the installation 
of one single system to cover a 
large plant area will keep mainte- 
nance problems to a minimum. 


RICHARD M. WEAVER 
Professor of English, University of Chicago 
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Why Refrigerant 22 should be favored for 


Absorption refrigeration 


Absorption refrigeration is, in prin- 
ciple, an attractive method for util- 
izing fuel directly for cooling and 
is being so used in practical appli- 
cations at the present time. How- 
ever, existing absorption systems 
suffer from certain deficiencies. The 
present study was undertaken with 
the objective of overcoming them. 

Three types of systems deserve 
practical consideration at present: 
Those in which water is the re- 
frigerant, those in which ammonia 
is the refrigerant, and those having 
a halogenated organic compound 
as the refrigerant. 

The principal practical defi- 
ciency of water as the refrigerant 
is that a water-cooled-condenser 
system is required to reach even 
air-conditioning cooling levels and 
that refrigeration temperatures can- 
not be reached practically even 
with a water-cooled condenser. 
Other disadvantages of water, with 
salt solutions such as lithium bro- 
mide as absorbent, are its corrosive 
nature and the fact that extremelv 
low pressures must be maintained, 
a condition which is made the more 
difficult to meet by corrosion. 

While ammonia as the refrig- 
erant (water as the absorbent) can 
be used with an air-cooled con- 
denser, its toxicity, flammability 
and explosiveness when mixed with 
air must be considered. Moreover, 
the system is far from ideal in 
technical respects. Specifically, wa- 
ter is too volatile as an absorbent, 
and the system has an undesirably 
high operating pressure. 

Most of these deficiencies can 
be overcome by a suitable choice 
of a fluoroalkane refrigerant, since 
these compounds are operative with 
air-cooled condensers and, being 


Dr. B. J. Eiseman, Jr., is with the Freon 
Products Laboratory, E, I, duPont de Nemours 
& O©o., Inc. This is a somewhat condensed 
version of the paper, ““A Comparison of Fluoro- 
alkane Absorption Refrigerants’, which was 
presented at the ASHRAE annual meeting in 
Lake Placid, N. Y., June 22-24, 1959. The 
complete paper will appear in A 
Transactions. 
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nonflammable and practically non- 
toxic, make direct cooling of peo- 
pled areas permissible. Of course, 
the coefficient of performance will 
be adversely affected by going to 
higher condenser temperature (or 
lower evaporator temperature), 
other things remaining unchanged. 


Performance of Halogenated Ab- 
sorption Refrigerants — The most 
commonly used refrigerant today 
is Refrigerant 12.* That being the 
case, an explanation is in order as 
to why it is not proposed as an 
absorption refrigerant. The _pri- 
mary reason is that Refrigerant 12 
(CCI,F,) and other fully halogen- 
ated refrigerants such as Refrig- 
erant 11 (CCI,F), Refrigerant 113 
(CCl,F*CCIF,) and Refrigerant 114 
(CCIF,*CCIF,) show only Raoult’s 
law solubility or “normal” solubil- 
ity in liquids which might be used 
as absorbents. What is wanted is 
highly abnormal, enormous solu- 
bilities, so that volumes and heat 
losses can be kept to a minimum. 
What is required is the largest 
possible difference in solubility be- 
tween absorber conditions and gen- 
erator conditions (which turns out 
to be the case when the solubility 
is extremely high as discussed more 
fully in later paragraphs). Among 
the halogenated alkanes, those hav- 


* Freon and combinations of Freon- or F- with 
numerals are duPont’s registered trademarks 
for its own offerings of fluorinated hydro- 
carbons. 


The ideal absorption refriger- 


— extremely high solubility 


— low ferric decomposition 


— good thermodynamic prop- 


B. J. EISEMAN, JR. 


ing hydrogen as well as halogen 
in the molecule show the highest 
solubilities in absorbent liquids. 

Six fluoroalkanes have been 
studied. In order of decreasing 
boiling point they are: Refrigerant 
21 (CHCI.F), Refrigerant 133a 
(CH.Cl*CF;), Refrigerant 31 (CH, 
CIF), Refrigerant 124a (CHF,* 
CCIF.), Refrigerant 134 (CHF,° 
CHF.), and Refrigerant 22 (CH- 
CIF,). A nonfluorinated compound, 
Refrigerant 30 (methylene chloride, 
CH.Cl,) is also included, since it 
has been used as an absorption re- 
frigerant. 

For a complete and detailed 
comparison of absorption systems, 
full, accurate information would 
be required on the heat capacity, 
vapor pressure, heat of vaporiza- 
tion, density, viscosity and thermal 
conductivity of the refrigerant, the 
absorbent and their solutions, to- 
gether with their heat of mixing. 
Data also would be required on 
the rate of solution and disengage- 
ment of the refrigerant and the rate 
of heat transfer under the unit op- 
erating conditions. Such informa- 
tion is not completely available. 
However, it has proven feasible to 
make an adequate comparison of 
refrigerants on the basis of more 
limited data. 

For this purpose, the pub- 
lished engineering data, of G. F. 
Zellhoefer for a Refrigerant 21 unit, 
using the dimethyl ether of tetra- 
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TABLE I——-COMPARISON OF THE PERFORMANCES OF ABSORPTION REFRIGERANTS 


Refrigerant 21 133a 31 124a 134 22 J 
Formula Steps CHCIF CH:CIF CHF.*CCIF, CHFs*CHF, CHCIF; CH:Cl, 
Molecular Weight 102.9 118.5 68.5 136.5 102. 86.5 84.9 
Boiling Point, C +8.9 —10.2 —23. —40.8 
Boiling Point, F +-48.1 +43 +16 +14 —9.4 —41.4 +104 
Latent heat of vaporization at 40 F 
Btu. per Ib (I 105.2 80.2 136.6 69.4 87.8 87.4 150.5 
Btu. per lb mole (2) 10,820. (9,500) 9,360 9,470 8,950 7,560 12,780 
Solubility in E-181 
Absorber 
Operating temperature, F 95 90 95 95 95 95 95 
Operating pressure, psia. 12.3 13.8 24.2 26.1 4l 83.7 3.3 
Mole fraction refrigerant 3) 0.680 0.630 0.601 0.590 0.613 0.748 0.523 
Weight percent refrigerant 3| 49.6 48.2 31.7 46.9 42.1 53.6 29.5 
Moles refrigerant per mole E-181 (5 2.125 1.703 1.506 1.439 1.584 2.97 1.096 
Generator 
Operating temperature, F 232. 230. aan 232 232 232. 23a. 
| Operating pressure, psia. 42.9 46.3 72.3 81.4 115. 224.6 14.7 
Mole fraction refrigerant 6 0.414 0.374 0.366 0.308 0.413 0.516 0.317 
Weight percent refrigerant 7 24.7 24.2 15.1 21.5 24.4 29.3 15.0 
Moles refrigerant per mole E-181 8 0.706 0.597 0.577 0.445 0.704 1.07 0.464 
Refrigerant evolved in generator: 
)— (8) = (9 1.419 1.105 0.929 0.994 0.880 1.90 0.632 
Vapor pressure of refrig., psia. at 104 F. (10 42.9 46.3 72.3 81.4 115. 224.6 14.7 
Vapor pressure of refrig., psia. at 40 F. (11 12.3 13.8 24.2 26.1 4\. 83.7 33 
Pressure drop to absorber: (10)—(I1)—= (12 30.6 32.5 48.1 55.3 74. 140.9 11.4 
/ (9) X (2) = 13) 15,360. 10,500. 8,690. 9,413. 7,880. 14,364. 8,075. 
Amounts Circulated, Ib/min 
Per Ton Refrigeration 
Refrigerant circulated to evaporator (14) 2.250 3.324 1.739 3.872 3.086 2.995 1.517 
Corresponding amount E-181, based 
on (4) and (7): (15) 3.425 5.643 5.025 6.343 7.641 4.051 6.284 
Actual amount E-I181 based on 75% 
eff. of absorber-generator system 
(15)/.75 = (16) 4.567 7.524 6.701 8.457 10.187 5.401 8.379 
Amount refrigerant in weak liquor based 
on (16) (17) 1.494 2.397 1.192 2.316 3.269 2.238 1.479 
Total amount refrigerant: (14) +-(17)—= (18 3.744 5.721 2.931 6.188 6.375 5.233 2.996 
Total to generator (16) +- (18) = 19 8.311 13.245 9.632 14.645 16.542 10.634 11.375 
Specific gravity of liquid refrigerant 
at 60 F 1.379 ( 1.365) (1.226) 1.299 (1.192) 1.213 1.336 
Gal. refrigerant min/ton refrigeration, 
based on (18) and (20) (21) 0.325 0.502 0.286 0.571 0.641 0.517 0.269 
Gal./min/ton refrigeration based on 
(16) and sp. gr. 1.013 (22) 0.540 0.890 0.793 1.000 1.205 0.639 0.991 
Total gal./min/ton refrigeration: (21) 
+ (22) = (23) 0.8656 1.392 1.079 1.571 1.846 1.156 1.260 
Power Requirements 
Head -+- Frictional Losses psia.: (12) 
+ 50 = (24) (24) 80.6 82.5 98.1 105.3 124 190.9 77.4 
Power per Ton Refrigeration 
Pump hp 0.000584 x (23) X (24) = (25) 0.0408 0.0671 0.0618 0.0966 0.134 0.129 0.0452 
Estimated actual hp: (25)/0.462* — (26) 0.088 0.145 0.134 0.209 0.289 0.279 0.0978 
Btu/min theoretically equivalent to 
(26):42.41 X (26) = (27) 3.73 6.15 5.68 8.86 12.26 11.8 4.15 
Btu/min “Practically” equivalent on a 
cost basis** to (26):(27) X 5.6 = (28) 20.9 34.4 31.8 49.6 68.6 66.1 23.2 
Heat Requirements 
Specific heat of liquid refrigerant at ' 
77 F Btu/(Ib)(F) = (29) 0.255 0.313 0.337 0.292 0.359 0.298 0.287 
Heat Capacity in Btu/ il (ton refrigeration) 
Total refrigerant (29) X (18) = (30) 0.955 1.791 0.988 1.807 2.289 1.559 0.860 
Total E-181: 0.447 X (16) = (31) 2.041 3.363 2.995 3.780 4.554 2.414 3.745 
(30) + (31) = (32) 2.996 5.154 3.983 5.587 6.842 3.973 4.605 
| Ratio to value for Refrig. 21: (32)/ 
| 2.996 — (33) 1.000 1.720 1.329 1.865 2.284 1.326 1.537 
| Over-all Comparison with Refrig. 21 
Heat required to raise weak liquor from 95 to 232 F Btu/(min) (ton) 
Heat required by refrigerant 137 X 
(17) X (29) = (34) 52.2*** 102.8 55.0 92.6 162.1 91.4 112.6 
Heat required by absorbent 137 X 
(16) X 0.447 = (35 279.7 491.7 437.9 517.9 665.7 330.7 513.1 
Total: (34) + (35) = (36) 331.9 594.5 492.9 610.5 827.8 422.1 625.0 
Ratio of values to Refrig. 21 value: (36) 
/331.9 = (37) 1.00 1.79 1.49 1.839 2.49 1.27 1.88 
(These ratios are also the ratios of the respective total heat requirements within our accuracy). 
Percentage excess over Refrig. 2! values 
Due to increased heat requirements 
(37 — 1.00) X 100= (38) 0 79 49 84 149 27 88 
Due to increased power requirements 
100 (28) — 20.9) /(333 + 20.9) = 39) 0 3.8 3.1 8.1 13.5 12.8 0.7 
Total (38) + (39) = 40) 0 83 52 92 163 40 89 
Coefficient of Performance 
(For Refrig. 21; COP = 200/533 = 
0.375) 
0.375 
COP == == (41) 0.375 0.205 0.247 0.195 0.143 0.268 0.198 
(100 +- (40))/100 
* Pump efficiency of 0.66 times motor efficiency of 0.70. ** Cost per kw-hr 2c and cost per therm. 10.5¢. 


*** Value from the thermodynamic tables instead of approximate calculation indicated by the equation. 
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ethyiene glycol® as absorbent have 
been used as a standard of com- 
parison. The comparison of the six 
other refrigerants with Refrigerant 
21 has been made on a ratio basis, 
so that the relative merits of the 
refrigerants are established inde- 
pendently of the specific machinery 
used. That is, any improvement or 
change in such factors as spraying 
or heat transfer should affect all of 
the refrigerants similarly, leaving 
their relative order of performance 
unchanged. The dimethyl ether of 
tetraethylene glycol was used by 
Zellhoefer as the best absorbent 
available. His choice has been con- 
firmed by our tests. 

New solubility data from Jack- 
son Laboratory of duPont** and 
published thermodynamic data 
have been used in preparing the 
Table. 

In Table I the arrangement of 
the fluoroalkane refrigerants is that 
of decreasing boiling point from 
left to right. The only nonfluori- 
nated compound, Refrigerant 30 
(methylene chloride) is not placed 
in order of boiling point but is in 
the last column. It properly belongs 
by itself because of its low stability 
as compared to the fluorinated re- 


* DME-TEG; Ansul ether E-181. 

**S. V. R. Mastrangelo, “Solubility of Some 
Chlorofluorohydrocarbons in Tetraethylene 
Glycol Dimethyl Ether’, ASHRAE JOURNAL, 
October 1959, pp. 64-68. 


TABLE I! COMPARISON OF ABSORBENT-REFRIGERANT PAIRS 


Molecular Boiling Freezing 


Absorbent Weight PointF Point F 
Dimethyl ether of 222 527 <— 22 
tetraethylene glycol 

(DME-TEG) 
Cyclohexanone 98 311 — 49 
Tributyl phosphate 266 552 <—!12 
Acetophenone 120 396 + 69 
lsophorone 138 419 — 


frigerants. Stability is discussed 
later. 

The end result of the calcula- 
tion is expressed in item (41), the 
coefficients of performance (COP). 
Rearranging on the basis of the 
order of COP, we have: 


Refrigerant 


21 0.375 
22 (CHCIF:) 0.268 
31 CH.CIF 0.210 
1338a (CH:Cl* CFs) 0.205 
30 (CH;Cl:) 0.198 
124a (CHF CCIF:) 0.195 
134 (CHF:* CHF:) 0.143 


Refrigerant 21 thus is best on 
the basis of its thermodynamic and 
physical properties. Unfortunately, 
its chemical stability is not good. 
Refrigerant 22, in second place in 
COP, is excellent in chemical sta- 
bility and is the preferred fluoro- 


alkane refrigerant. 


Temperature Rise, F., on mixing equal liquid 
volumes of absorbent and refrigerant 
Refrig.22 Refrig.21 Refrig.30 Refrig. 3! 
(CHCIF.) (CHCIF) (CH:Cl.) (CH.CIF) 


24.3 23.4 22.1 14.4 
17.1 15.3 10.8 7.6 
14.4 8.1 

9.9 9.0 5.4 45 

12.6 9.0 7.2 0.9 


It is to be emphasized that the 
COP of 0.268 for Refrigerant 22 is 
for the specific equipment and 
cycle of Zellhoefer. In this cycle 
the efficiency of the absorber-gen- 
erator system is 75% as compared 
to theoretical solubilities and the 
recovery of heat from the liquor 
leaving the generator is less than 
37%. Any considerable improve- 
ment in these figures by more ef- 
fective spraying or better heat 
transfer would lead to considerable 
improvement in the COP. 


The least desirable feature of 
Refrigerant 22 as an absorption re- 
frigerant is its relatively high pres-, 
sure, which leads to power require- 
ments more than three times as 

eat as for Refrigerant 21 (see 
item (26), Table I). The additional] 
power, however, need not be 


TABLE Ill COMPARISON OF ABSORBENT — CH.Cl, PAIRS 


Temp. Rise on Mixing Equal 


Absorbent 
1-Ethyl-3-methyl-phospholine-!-oxide 


Tetraethylene glycol dimethyl ether (DME-TEG) 
DME-TEG/Tetramethylurea (75/25 by volume) 


DME-TEG/Tetramethylurea (50/50 by 
DME-TEG/Tetramethylurea (25/75 by volume 
Tetramethylurea 


N, N-Dimethylacetamide 
Dimethyl sulfoxide 

N, N-Dimethylformamide 
2, 6-Lutidine, N-oxide 


Diisobutyl phosphite 
Tetrahydrofuran 
Diethylcyanamide 
Cyclohexanone 
Adiponitrile 


Diisopropylcyanamide 
Experimental Polyketone A 
Tributyl phosphate 
Dimethylcyanamide 
lsophorone 


Polyethylene glycol 200 
Experimental Polyketone B 
Tetramethylene sulfone 
Ethy! ether 

Acetone 


N-Methylformamide 
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Temp. Rise on Mixing Equal 


Liquid Volumes, F Absorbent Liquid Volumes, F 
25.9 Acetophenone 5.4 
22.1 Methyl sulfite 5.4 
21.2 Triethyl amine 5.4 
20.9 Experimental Polyketone C 5.2 
19.4 
18.4 Pyridine 5.0 

Ethyl sulfide 3.6 
17.6 Nitropropane-! 3.6 
12.6 Ethylene phosphite 3.6 
12.6 Experimental polyketone D 3.6 
12.6 

Acetylated monoglycerides 
12.6 (Eastman Type-940) 2.7 
11.2 Ethylsulfonylethanol 2.7 
11.0 Acetic acid 1.8 
10.8 Triisobutyl phosphite 1.8 
10.8 Experimental polyketone E 1.8 
9.9 1, 4-Butanediol 0 
99 Butyl disulfide 0 
8.1 Poly(ethylenimine) 0 
7.7 Dimethyl! sulfolane 
7.2 

Dow Corning Silicone #200 —2.7 
7.2 Dow Corning Silicone #1107 —2.7 
7.2 Dow Corning Silicone #1108 —2.7 
6.7 Aniline —3.6 
6.3 Methanol —3.6 
6.3 

Anhydrous ethanol —7.2 
5.6 95% Ethanol —?9.4 
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TABLE IV 


COMPARISON OF STABILITIES OF 
REFRIGERANTS 21 AND 30 


System: 2 ce Refrigerant -+- 2 cc Naphthenic Oil or 
DME-TEG metals 
Temperature: 250 F. 


Dura- Refrig. Pene- 


TABLE V 


COMPARISON OF STABILITIES OF REFRIGER- 
ANTS 12, 21 AND 22 WITH NAPHTHENIC 
OIL PRESENT 


System: 2 cc Refrigerant ++ 2 cc Naphthenic Oil +- 
Copper -++- Mild Steel 
Temperature: 250 F. Duration: 60 days 


Note: Results are average of two tests 


wasted, since with eorrect design 
it can, in considerable part, be uti- 
lized to decrease film coefficients 
in the heat exchanger. Stating this 

in another way: It would be neces- 
sary to put power in to achieve 
good heat transfer, were it not that 
this power has already been made 
available in pumping from the low 
side to the high side. 

The factors having the largest 
effect on performance are the dif- 
ference in solubility of the refriger- 
ant in the absorber and in the gen- 
erator and the latent heat of the 
refrigerant. The best solubility 
characteristics are exhibited by Re- 
frigerant 22. This may be seen from 
Item (9), Table I, which gives the 
moles of refrigerant evolved in the 
generator per mole of DME-TEG 
circulated. Despite its relatively 
solubility characteristics, Re- 

igerant 31, is in third place in co- 
efficient of performance because its 
high latent heat per pound entails 
circulation of comparatively little 
refrigerant. The latent heat of Re- 
frigerant 22 is relatively low, so 
that its COP falls behind that of 
Refrigerant 21 which has a better 


latent heat, and solubility charac- 
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| grade (99.8 + %) 


teristics only moderately below 
those of Refrigerant 22. 

As discussed above, a major 
problem in absorption refrigeration 
is that of keeping the quantity of 
absorbing liquid small. To do this, 
it is necessary to have a large dif- 
ference in solubility of the refriger- 
ant in the absorbent between the 
absorber conditions and the gen- 
erator conditions. This entails a 
large change in solubility with tem- 
perature. In order to have a large 
decrease in the solubility of the re- 
frigerant with increasing tempera- 
ture, there must be a large evolu- 
tion of heat on mixing the liquid 
refrigerant and absorbent. Whence 
it results that to a good degree of 
approximation, the temperature rise 
due to the heat of mixing the liquid 
refrigerant and absorbent gives a 
measure of the absorbent-refriger- 
ant pair's solubility properties. This 
temperature rise is not only the 
simplest relevant measurement, but 
is at the same time the best, short 
of a detailed analysis based on com- 
plete data. 

This principle has been ap- 
plied in obtaining the data in 
Tables II and III. 


tion Decom- tration (in./mo X 10°) Refrigerant 
Refrig- Test posed Alumi- Decomposed Penetration (in./mo X 10°) | Comments 
erant (Days) (%) num Copper Steel Comments | Refrigerant (%) Copper Steel (avg of) 
A. Tests with naphthenic oil 22 0.00! 2 7 3 tubes 
21 | 0.003 420 2,000g 500g 12 0.032 | 13 2 tubes 
30 | 4.0 130,000 1,800g 1,500g general decom- 21 0.21 “ 13 2 tubes 
position in 21* x 6 19 2 tubes 
| 30 earboulned tn material; other refrigerants are commercial 
one day x = no data 
B. Tests with DME-TEG absorbent 
21 8 0.34 100 260g 140g 
30 8 10.2 40,000 160g 220 average of 
two tubes TABLE VI 
= data 
COMPARISON OF STABILITIES OF REFRIGER- 
| ANTS 21, 22 AND 31 WITH DME-TEG 
| ABSORBENT PRESENT 
| System: 2 ce Refrigerant +- 2 cc DME-TEG -+- 
TABLE VII | Copper + Mild Steel 
T ture: 250 F. Duration: 60 D 
STABILITY TESTS ON SINGLE LIQUIDS 
System: 2 cc Liquid + Copper -++ Mild Steel | Refrigerant Copper Steel Comments 
Temperature: 250 F Duration: 60 Days 22 3 6 
Penetration (in./mo X 10°) 3! 4 42 : 
Liquid Copper Steel Comments at = corrosion 
Refrigerant-21 5 9 Slight corrosion | 
DME-TEG 3 5 Metals bright | Note: Each entry is the average of two 


tests. 
| *Highest purity, center-cut material; other refrigerants are commercial 


In Table II there is a com- 
parison of the temperature rise of 
four refrigerants, Refrigerant 22, 
Refrigerant 21, Refrigerant 30, and 
Refrigerant 31, with absorbents. 

The data of Table II show the 
same order of temperature rise with 
the several absorbents, with Re- 
frigerant 22 highest, Refrigerant 21 
next, then Refrigerant 30 (meth- 
ylene chloride) and finally Refrig- 
erant 31. Accordingly, if we know, 
for a series of absorbent candidates, 
the temperature rise with one of 
these refrigerants, we can reach 
conclusions as to the relative rise 
with other refrigerants. Thus, it 
suffices to measure the tempera- 
ture rise with Refrigerant 30, which 
is especially convenient since pres- 
sure apparatus is not required in 
handling it. Extensive measure- 
ments with Refrigerant 30 are re- 
ported in Table III. The figures of 
Table III are comparable among 
themselves, but are not always 
identical with those of Table II, 
since different apparatus was used 
(consisting simply of graduated cy]). 

The data of Tables II and III 
show the dimethyl ether of tetra- 
ethylene glycol (DME-TEG) to 
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TABLE Vill 


EFFECT OF TEMPERATURE ON STABILITY 
OF REFRIGERANT 22 -DME-TEG SYSTEM 
WITH VARIOUS METAL COMBINATIONS 


System: 2 cc Refrigerant 22 -++- 2 cc DME-TEG -+- metals 


Refrig. 


Duration 


Decom- of Number 
Temp posed Penetration (in./mo X 10°) Test of 
(F) DME-TEG* (%) Aluminum Copper Steel (Days) Tests 
250 commercial 0.001 7 2 2 él 3 
300 commercial 0.12 9 5 12 90 3 
300 anhydrous 0.19 Wl 2 16 90 I 
350 commercial 0.13 15 | 13 90 3 
350 anhydrous 0.13 15 2 17 90 2 
300 commercial 0.15 — 2 17 90 3 
300 anhydrous 0.33 — I 37 90 2 
350 commercial 0.030 — 2 9 90 3 
350 anhydrous 0.046 — 4 36 90 2 
300 commercial 0.003 4 1 _ 90 3 
300 anhydrous 0.002 6 2 — 90 2 
350 commercial 0.003 2 2 — 90 3 
350 anhydrous 0.002 1 2 ao 90 2 


Pies gt A 460 ppm moisture; 2.3 mg “active hydrogen” per 100 ml (by a lithium 


*Commercial 

aluminum hydride method 
“Anhydrous” DME-THG: 

aluminum hydride method). 


have most desirable solubility prop- 
erties. It also has a favorably low 
vapor pressure and viscosity and is 
reported to be low in toxicity. Fur- 
thermore, it has good chemical sta- 
bility. The only substance in Table 
III givin ing a greater temperature 
rise, 1-ethyl-3-methyl-phospholine- 
1-oxide, failed to show good stabil- 
ity with Refrigerant 22. 

Other conclusions from the 
data of Tables II and III are: 


1. In addition to polyethers, 
other desirable configurations for 
high solubility are carbonyl, sul- 
foxide, N,N dialkyl amide, P-oxide, 
N-oxide and nitrile. 


2. Mixtures of the dimethyl 
ether of tetraethylene glycol (DME- 
TEG) with tetramethyl] urea showed 
essentially additive properties. 

The chemical stability of a 
system depends not merely on the 
stability of the individual compo- 
nents, but also on their mutual 
effects, which may be large. There- 
fore, all the components should be 
included simultaneously in stabil- 
ity tests. In view of the results of 
our study of absorbents, above, the 
dimethyl ether of tetraethylene 
glycol (DME-TEG) was selected as 
the absorbent to be used in the 
stability tests. 

It is concluded that: 


1. The only nonfluorinated re- 
frigerant studied, Refrigerant 30, is 
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35 ppm moisture; 1.75 mg “active hydrogen” per 100 ml (by a lithium 


far inferior in stability to Refriger- 
ant 21, as may be seen in Table IV. 
This is true both with DME-TEG 
absorbent and with refrigeration- 
grade oil. 


2. However, Refrigerant 21 it- 
self shows relatively poor stabilitv, 
decomposition being appreciable 
within a few days at 250 F in all 
Refrigerant 21 systems tested. In 
particular, in Table V, Refrigerant 
21 is much inferior to Refrigerants 
12 and 22 with naphthenic oil, cop- 
per and mild steel at 250 F. Simi- 
larly, Refrigerant 21 is shown, in 
Table VI, to be much inferior to 
Refrigerants 31 and 22 with DME- 
TEG absorbent, copper and mild 


steel. That the DME-TEG is not 
responsible is shown in Tables VII 
and IX. While Refrigerant 21 alone 
is not much worse than DME-TEG, 
Table VII, the low stability of the 
mixture must be attributed to Re- 
frigerant 21, in view of the data of 
Table IV showing low stability for 
the Refrigerant 21 DME-TEG mix- 
ture and Table VIII showing that 
replacement of Refrigerant 21 in 
this mixture with Refrigerant 22 
leads to high stability. 

3. Refrigerant 31 is much better 
in stability than Refrigerant 21, but 
appreciably inferior to Refrigerant 
22. This is shown by the data of 
Table VI. 


4. Refrigerant 22 shows excel- 
lent chemical stability with DME- 
TEG absorbent with aluminum, 
copper and steel at temperatures 
up to at least 350 F, as may be seen 
in Table VILI. 

5. In the Refrigerant 22 + 
DME-TEG systems (Table VIII), 
least decomposition occurs in the 
absence of mild steel. However, 
the amount of decomposition is 
small even when steel is present. 

6. In the Refrigerant 22 + 
DME-TEG systems (Table VIII) 
no gain in stability is indicated for 
a reduction in moisture in the ab- 
sorbent from 460 ppm (commercial 
grade DME-TEG) to 35 ppm 
(“anhydrous” DME-TEG). at 
difference there is, is in favor of 
the commercial grade. 

7. In the Refrigerant 22 + 
DME-TEG systems, the effect of 
raising the temperature from 250 
to 300 F was to increase the attack, 
as was to be expected. However, 


TABLE IX 


EFFECT OF DME-TEG ON VARIOUS METAL 
COMBINATIONS AT VARIOUS TEMPERATURES 


System: 2 cc DME-TEG -++- Metals 


Duration 


Number 
Temp Penetration (in./mo X 10°) Test 
(F) DME-TEG* Aluminum Copper Steel Days Tests 
250 commercial none 3 5 60 2 
300 commercial none 90 
350 commercial none 2 2 90 ! 
300 anhydrous 3 ! 3 90 1 
350 anhydrous 2 0 2 90 1 
300 commercial 4 2 none 90 ! 
350 commercial 3 1 none 90 | 


*Commercial DME-TEG: 460 ppm moisture; 2.3 mg “active hydrogen” per 100 ml (by a lithium 


aluminum hydride method) 


“anhydrous” DME-TEG: 35 ppm moisture; 1.75 mg “active hydrogen” per 100 mi (by a lithium 
alumi method) 


hydride 
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unexpectedly, this was not the case 
on raising the temperature from 
300 to 350 F. 

8. In the absence of refrigerant, 
DME-TEG alone, commercial or 
“anhydrous,” does not attack alu- 
minum, copper and mild steel ap- 
preciably (Table IX) at tempera- 
tures up to 350 F. 

9. In the case of Refrigerant 22 
+ DME-TEG, mild steel has only 
a small adverse effect on stability 
at 300 and 350F, as pointed out 
under 5 above. However, in the 
cases of Refrigerant 31 and espe- 
cially Refrigerant 21 + DME- 
TEG, the adverse effect of steel is 
pronounced even at 250 F, as may 
be seen in Table X. In the absence 
of steel, other metals, namely alu- 
minum, copper and 18-8 stainless 
steel, were little attacked and 
Monel was affected only slightly 
more. 

It then appears that only Re- 
frigerant 22 can be expected to 
provide long life in the systems 
considered, when mild steel is 
present. The Refrigerant 22 sys- 
tems show good stability under the 
relatively severe conditions repre- 
sented by 90 days at 350 F. 

Of the halogenated absorption 
refrigerants, Refrigerant 21 would 
be the most attractive, were it not 
for its relatively poor chemical sta- 
bility. Refrigerant 22, with excel- 
lent chemical stability, a necessity 
for long useful life of practical 
units, as well as good thermo- 
dynamic properties is the preferred 
halogenated refrigerant. After an 
extensive study, the dimethyl ether 
of tetraethylene glycol (DME- 
TEG) remains the preferred ab- 
sorbent. The basis for our conclu- 
sion that the Refrigerant 22-DME- 
TEG system is attractive has been 
developed fully above. How does 
this fluoroalkane refrigerant sys- 
tem compare with others? 

Table XI cross compares 
the principal systems with re- 
gard to important characteristics. 
If the units are to be air cooled, 
the lithium bromide-water system 
is excluded. If refrigeration, not 
air conditioning, is the objective, 
the lithium bromide-water system 
is excluded. The water-ammonia 
system is dangerous because of the 
toxicity and flammability of am- 
monia and the explosive character 
of its mixtures with air. In all of 


these respects the Refrigerant 22 
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TABLE X 


TABLE X EFFECT OF VARIOUS METALS ON THE STA- 
BILITIES OF REFRIGERANTS WITH DME-TEG ABSORBENT 


System: 2 cc Refrigerant -+- 2 cc DME-TEG + metals 
Temperature: 250 F Duration: 60 Days 


Penetration (in./mo X 10°) 


Refrig- 
Decom- Stain- 
posed less 
Refrigerant (%) Aluminum Copper Steel Steel Monel Comments 
A. Combinations Excluding Mild Steel 
31 0.08 Ig 
31 0.10 7 sae Ig = 
21 x 29 6 9 Monel 
tarnished 
B. Combinations Including Mild Steel 
22 x 3 6 
2i x 490 1,100 Strong 
Corrosion 
21 x 6,400 510 Aluminum 
partly 
eaten away 
21 x 640 570 Metals 
badly 
corroded 
21 x 1,200 400 Metals 
badly 
corroded 
x = no data 


g = gain in weight 


Refrigerants 21 and 31 are highest purity center-cut material; Refrigerant 22 is commercial 


grade (99.8 + %). 


TABLE XI RELATIVE MERITS OF 
THREE ABSORPTION SYSTEMS 


Refrigerant-Absorbent Pair 


Water-Lithium Ammonia- Refrig. 22- 
Characteristic Bromide Solution Water DME-TEG 

Can be air cooled no yes yes 
Can be used for refrigeration no yes yes 
Refrigerant nonflammable yes no yes 
Refrigerant nontoxic yes no yes 
Absorbent nonflammable yes yes no* 
Absorbent nontoxic yes yes yes 
Components noncorrosive no yes** yes 
Nonvolatility of absorbent excellent but poor good 

tends to foam 

over 
Latent heat of refrigerant excellent good fair 
Operating pressure extremely low high high 


*Flash point of absorbent is high, 285 F 
that 


**Corrosive to copper so 


system is superior. However, it 
must be borne in mind that DME- 
TEG, although not easily ignited, 
in view of its flashpoint of 285 F, 
will burn if heated hot enough. Its 
presence means we do not have 
the complete freedom from flam- 
mability hazards which Refriger- 
ant 22 itself possesses. Also it must 
be remembered that while the Re- 
frigerant 22 + DME-TEG system 
can be used with an air-cooled con- 
denser or a low temperature evap- 
orator, the coefficient of perform- 
ance will decrease as the condenser 
temperature increases or the evap- 
orator temperature decreases, if 


copper and copper alloys must be excluded 


the other things remain unchanged. 
In the matter of materials of 
construction, the Refrigerant 22 
system offers more flexibility than 
the others. Iron, copper, aluminum 
and many alloys can be used. Lith- 
ium bromide solution is corrosive, 
requiring special alloys. Ammonia 
is incompatible with copper. 
While all of the systems con- 
sidered in this study have certain 
deficiencies it is clear that the Re- 
frigerant 22-dimethy] ether of tetra- 
ethylene glycol system has enough 
advantages to merit careful con- 
sideration for all absorption refrig- 
eration applications. 
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noise 


R. C. BINDER 


Any study of noise involves two 
different phases: (1) purely physical 
or engineering, (2) purely human. 
One of the simplest physical meas- 
urements to make is to use a sound 
level meter. Sound from a machine 
acts on the microphone of the 
meter. This meter can be used to 
determine the overall sound-pres- 
sure-level, SPL, which is defined as 


SPL 20 loge decibels (1) 
0 2 
where P is the root-mean-square 
sound pressure, in dynes per sq cm, 
and 0.0002 is a reference pressure 
in the same units as P. The single 
reading of overall sound-pressure- 
level, however, may not be suffi- 
cient. “Noise” is defined as “un- 
wanted sound.” For example, two 
different sounds with the same 
overall SPL may provoke different 
human responses; one sound may 
be regarded as quiet or allowable, 
whereas the other sound may be 
regarded as “noise” by a human 


A much better method of meas- 
uring sound characteristics is to 
determine the sound frequency 
spectrum, or simply the sound spec- 
trum, as illustrated in Fig. 1. The 
sound-pressure-level, in decibels, is 
plotted as a function of frequency, 
in cps. Two different curves are 


R. C. Binder is Professor of Mechanical Engi- 
neering and Research Engineer, State College 
of Washington, This is a somewhat condensed 
version of the paper, ““Some Methods for Inves- 
tigating Noise from Compressors Used on 
Household Refrigerators”, which was presented 
at the ASHRAE annual meeting, Lake Placid, 
N. Y., June 22-24, 1959. The complete paper 
will appear in ASHRA® Transactions. 
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from refrigerator compressors 


necessary in a study of noise. In 
Fig. 1 the curve marked “machine” 
is determined by an engineering or 
physical measurement, with suit- 
able instruments, of the machine 
itself. 

The other curve in Fig. 1 
marked “human” represents the 
sound -pressure-level which a hu- 
man jury evaluation regards as the 
limit of allowance or acceptance. 
The human allowance curve might 
be measured in various ways, as 
by a test of an established quiet 
machine. Sound pressure levels 
above this allowance curve are ob- 
jectionable, whereas levels below 
this allowance curve are accept- 
able. Consider frequencies below 
A; in this range the human allow- 
ance is higher than the machine 
sounds, therefore, the machine 
sound is not noise. Consider fre- 


of the machine; and the people who 
might be listening to the machine. 

Different criteria might be used 
to establish the human allowance 
curve. The different criteria might 
be divided into two general groups: 
one loudness and the other annoy- 
ance. Loudness and annoyance are 
not the same. There are many 
sounds that can be annoying, al- 
though not loud. For example, 
various intermittent sounds, such 
as a dripping faucet, can be annoy- 
ing, although they are not truly 
loud. A loud sound is one at a 
relatively high sound-pressure- 
level; a loud sound may be noise 
because it interferes with speech 
or it may cause damage to the ear. 
An annoying sound may be a low 
level sound which has certain un- 
desirable frequency characteristics. 


Approaching the noise problem from the point of view 
of an engineer who wishes to make a systematic study, 
with quantitative measurements and a minimum of trial 
and error, Author Binder has relied upon the specialized 
applicability to household refrigerator compressors of 
various methods available for the investigation of machine 


noises. 


quencies above A; in this range the 
human allowance is lower than the 
machine sounds, therefore, the ma- 
chine sound is “noise.” Plots of the 
type illustrated in Fig. 1 can be 
used to specify noise in a definite 
scientific manner. 

The human allowance curve 
may depend on a number of fac- 
tors: the location of the machine; 
the purpose or activity in the spe- 
cific location; the time of operation 


A household refrigerator may 
be a low level sound, yet be noisy 
because it is annoying. At the pres- 
ent time not enough data are avail- 
able to establish just what annoy- 
ance is. Some preliminary tests at 
Purdue indicate that annoyance is 
caused by high frequency compo- 
nents, above about 7,000 cps, and 
by discrete frequency components. 
For example, a low level metallic 
clicking, or intermittent action, may 
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Fig. 1 Sound spectrum for a 
machine and sound spectrum 
for human allowance 


be annoying. Apparently the usual 
human response is to accept the 
more familiar low frequency sounds 
more readily than the less common 
high frequency sounds. 


TEST FACILITY ARRANGEMENT 
Different test arrangements are 
possible. One general arrangement 
for a certain class of problems, as 
illustrated in Fig. 2, has various 
advantages. The compressor to be 
studied is connected to its load, 
and the entire refrigeration sys- 
tem is installed in a echoless or 
anechoic chamber. A microphone 
is placed close to the compressor. 
The signal from the microphone is 
led outside of the chamber to a 
sound level meter; this meter gives 
a single reading of overall sound- 
pressure-level. The signal from the 
sound meter is led into a spectrum 
analyzer, which gives a plot of 
sound-pressure-leve! versus fre- 
quency, of the type shown in ac- 
companying Fig. 1. 

In an echoless chamber all the 
walls are so arranged that they 
absorb the incident sound, which 
comes from the machine. Fiberglas 
wedges provide a good absorbing 
material. 

At Purdue we built an echoless 
chamber with net inside dimensions 
of 16 x 12 x 7 ft. The Fiberglas 
wedges were 24 in. long (perpen- 
dicular to the wall), and mounted 
on all interior surfaces. A wire 
mesh floor was installed above the 
bottom wedges. These wedges ab- 
sorbed all frequencies above about 
170 cps. This Purdue echoless 
chamber proved quite suitable for 
various studies of household re- 
frigerators, and other machines. 
The echoless chamber provides a 
controlled environment for doing 
detective work. A completely closed 
room isolates the testing area from 
other sources of noise, and pro- 
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Fig. 2 General arrangement 
of test facility 


vides a low background sound 
level. A microphone in the cham- 
ber picks up only the sound from 
the machine under test. 

Suitable microphones and 
sound level meters are available 
commercially. Various frequency 
analyzers are available commer- 
cially, as the octave-band analyzer, 
sound analyzer, and the spectrum 
analyzer. In considering a fre- 
quency instrument for low level 
annoyance studies, it should be 
recognized that measurements of 
high frequencies may be quite im- 
portant, up to about 15,000 cps. 

The spectrum analyzer is one 
type of instrument that is especially 
helpful in many noise studies. In 
this instrument, a cathode-ray tube 
gives the spectrum which can be 
photographed. An electron beam 
is swept horizontally about once a 
second. The horizontal sweep is 
so arranged that each horizontal 
position corresponds to a certain 
frequency. The applied sound 
pressure gives a vertical deflection 
to the beam. Fig. 3 shows the 
spectrum analyzer traces for two 
refrigeration compressors. In each 
trace the vertical scale is sound- 
pressure-level, in decibels, while the 
horizontal scale is frequency, in cps, 
with the left end of the scale zero 
and the right end 20,000 cps. 


In Fig. 3 the upper trace is for 
a noisy compressor, whereas the 
lower trace is for a quiet compres- 
sor. Each compressor had essen- 
tially the same low overall sound 
level. Each was designed for the 
same loading system. A compari- 
son of the two shows the difference 
between the two machines. The 
photographic negative for each 
trace can be used to make a com- 
parison of the frequency spectra. 
Fig. 4 illustrates one type of com- 
parison plot. For each frequency, 
the difference, in SPL, for the one 
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Fig. 3 Spectrum analyzer 
traces for two different re- 
frigeration compressors 


compressor minus the SPL for the 
other compressor, is plotted. 

Such a plot brings out the dif- 
ference between the compressors, 
and shows what has to be changed 
in order to get one machine to 
match another machine. The spec- 
trum analyzer is notably conven- 
ient, in giving an immediate pic- 
ture of the sound spectrum. Com- 
pressor operation can be changed 
and the corresponding - changes 
noted immediately. Other types of 
analyzers may be used if other fea- 
tures are desired. 

The foregoing discussion indi- 
cates a method for studying a noisy 
compressor, and pointing out with 
quantitative measurements, just 
what results should be obtained in 
order to get a quiet compressor. 

In some studies of noise loca- 
tion and detection, it would help 
if one or more sound probes could 
be inserted inside the sealed case. 
The general idea is illustrated dia- 
grammatically in Fig. 5. If a sound 
measurement could be made inside 
the case, it could tell more about 
the sources of noise, and eliminate 
the question of just what is trans- 
mitted through the case. If two 
microphones, some distance apart, 
could be inserted through the case 
and moved about, then a sound 
ranging technique might be used 
to identify sources. 

One might consider a micro- 
phone inserted through the case, or 
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Fig. 4 Illustration of plot in 
which the difference in sound- 
pressure-level, SPL, between 
two machines is plotted as a 
function of frequency 


REFRIGERANT COMPRESSOR 


CASE 


i PROBE 


Fig. 5 Diagram of probe ad- 
rangement 


a microphone connected to a tube 
which passes through the case. 
There is the problem of sealing the 
microphone during the period when 
the compressor is charged with 
refrigerant, and during normal 
operating conditions. If a tube 
connected to a microphone is used, 
then there is a problem of inter- 
preting the reading of the micro- 
phone. Unfortunately, the sealed 
case of a refrigeration compressor 
presents a number of difficult prob- 
lems which have not yet been re- 
solved in a truly simple and con- 
venient manner. 

Sometimes the question arises 
as to the possible use and value of 
a so-called “reverberation cham- 
ber.” A reverberation room (or 
chamber) is an enclosure in which 
the surfaces are hard (as smooth 
plaster) in order to give as much 
sound reflection as possible. With 
a source of sound in such a room, 
there is a region in which the 
sound is diffuse and the sound- 
pressure-level is uniform. This 
makes it possible to arrange a con- 
venient measurement of the sound 
power emitted by the sound source. 
The sound power is of value in cer- 
tain studies, as in machine rating 
and in studies of absorption. In 
certain other studies, however, as 
those of location of sound sources 
and certain studies of noise reduc- 
tion, the sound power may not be 
of real value. The reverberation 
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Fig. 6 Diagram of compres- 
sor unit 


chamber is useful for certain 
studies, and the echoless chamber 
is useful for certain other studies. 


COMPRESSOR ARRANGEMENT 
Different types of compressor tests 
are possible. In some tests the ob- 
jective may be to locate a major 
source or sources of sound. In some 
tests the objective may be to de- 
termine the effectiveness of a noise 
reduction device, as a muffler. 

Consideration may be given to 
tests in which the compressor is 
operated with air, a vacuum, or 
with nitrogen. Tests might be made 
with some part removed, as a valve 
plate, piston, and connecting rod. 
Tests of this sort may be conveni- 
ent, but the results may not be sig- 
nificant if the compressor is not 
operated with its normal refriger- 
ant charge, normal load, and nor- 
mal assembly of parts. It is most 
desirable to operate a compressor 
with its normal charge and load. 
One way of expediting testing is to 
arrange the casing with split bolted 
flanges so that the compressor can 
be dismantled and assembled easily. 


Masking—In a machine there may 
be different noise sources, and 
there may be different paths from 
a single noise source to the human 
ear. In either case it is important 
to recognize the feature of “mask- 
ing”. Frequently, confusion results 
because this feature of masking is 
ignored. As an example, say there 
are two separate noise sources, one 
A and the other B in a machine. 
Say A is at a higher sound level 
than B. A masks or covers B. Re- 
ducing further the sound level of 
B will not weaken the sound level 
A which reaches the ear. 

As another example, say there 
is only one noise source, but two 
separate sound paths, one A and 
the other B, from this source to the 
human ear. One path may short cir- 
cuit the sound; the situation is simi- 


lar to that in an electric circuit. 
Say A is the better path (less 
resistance to noise transmission) 
whereas B is the poorer path 
(greater resistance to noise trans- 
mission). Reducing the transmission 
through B does not reduce the 
transmission through path A. A 
masks or covers B. If path A is 
weakened below B, then B can be 
heard. 


Possible Tests—In some cases it 
may be a difficult job to locate 
major noise sources in a refrigera- 
tion compressor. It may require 
considerable ingenuity to get an 
answer. 

If foaming in the oil is sus- 
pected as a possible source of 
noise, various silicone anti-foam 
or defoaming agents are available 
for trial. Addition of a small quan- 
tity of a defoaming agent to the 
oil will cure the foaming. Thus a 
relatively simple test can be made 
to determine if foaming is a noise 
source. 

In low-level annoyance cases, 
a valve impact action may be sus- 
pected as a source of noise. If it is 
too difficult, or otherwise unwise 
to cure the noise at the source, at- 
tention may be given to blocking 
the transmission from the source to 
the ear. This case illustrates a meth- 
od of noise control which may be 
wise to follow in various other 
cases. 

Fig. 6 illustrates diagrammati- 
cally a system with a reciprocating 
compressor. The noise can travel 
from the valve impact region 
through the compressor frame. This 
noise can pass through the metal 
suspension springs, the metal dis- 
charge pipe, and the oil bath to 
the outer case. From the case the 
noise travels through the air to the 
human ear. If the sound transmis- 
sion through these three paths is 
blocked, then the listener will not 
hear the noise. A flexible tube can 
be placed in the discharge pipe to 
block transmission. Various elas- 
tomers and metal mesh mounting 
materials can be used in place of 
conventional steel springs to block 
transmission. Various means can be 
employed to isolate the oil bath 
from the case and thurs block the 
paths. Tests with and without these 
modifications can be used to de- 
termine the effectiveness of the 
different noise reduction methods. 
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Inquiries of the month to ASHRAE Headquarters 
cover many points as to technical facts, standards, 
practices, personne] and published references. From 
these, the following have been selected and con- 
densed as being those replies of some general in- 
terest and specific value to ASHRAE members. 


WITH PLASTICS PIPES 
To ASHRAE: 


One of our customers is interested in 

rtable ice skating rinks and would 
ike to use plastics piping for that pur- 
pose. It seems likely that there is more 
information on this subject available in 
your country than in ours (France). 
Could you help us? 


P. J. 


The initial cost of a take-up type 
of ice skating rink is much less than 
that for other designs since light- 
weight plastics piping, through 
which the cooling medium may be 
circulated, can be laid upon a floor 
or any other hard-surfaced court, 
ball field or level ground. During 
summer months the pipes can be 
taken up and stored until needed 
again. Worthington Corporation has 
published a bulletin, “Ice Rinks, 
Permanent and Portable” which 
might be helpful to you. 


ABSORPTION REFRIGERATION 


To ASHRAE: 


In a lithium bromide absorption system, 
what methods are employed for remov- 
ing heat from the absorber other than 
cooling towers? What methods are em- 
ployed for supplying absorbent solution 
and water to absorber and evaporator re- 
spectively? What inert gases can be used 
in such a system, as is hydrogen with 
ammonia water systems, to prevent oper- 
ation in a near vacuum? at arrange- 
ments are employed in fabricating the 
evaporator and absorber? What problems 
would arise if a lithium bromide solution 
were supplied to the evaporator instead 
of pure water at a concentration less 
than that entering the absorber? 


P.S.B. 


On the specific 3-ton unit about 
which you inquire heat is removed 
from the absorber by means of 
cooling water flowing through the 
absorber coil; the latter is not air 
cooled. The absorbent solution is 
distributed over the absorber coil by 
means of drippers. No inert gas is 
used with the lithium bromide 
system as the presence of one 
would interfere seriously with the 
operation of the absorber. For 
smaller systems using a direct ex- 
pansion evaporator, the evaporator 
is separated from the absorber coil 
but in water chillers both units are 
in the same shell. 

Temperature differences between 
the evaporator and absorber coils 
are so small that radiation losses 
are insignificant. Convection is no 
problem because convection § cur- 
rents are simply water vapor going 


from the evaporator coil to the 
absorber coil. Should lithium bro- 
mide solution be supplied to the 
evaporator instead of pure water, 
the evaporator temperature will rise 
for any given set of absorber con- 
ditions. This increase in tempera- 
ture is quite small for concentra- 
tions up to a few per cent; it is 
estimated that a solution of 25% 
lithium bromide would have a boil- 
ing point, at any given pressure, 
about 10 deg higher than that of 
pure water. A more serious effect 
is that as the water does evaporate 
the remaining solution becomes 
more concentrated so that the 
evaporator temperature continues to 
rise as the refrigerant flows through 
the coil. 


REFRIGERATOR INSULATION 
To ASHRAE: 


A Danish manufacturer of refrigerators 
wishes to know what insulation materials 
are used in household refrigerators by 
American manufacturers. 


P.K. 


Domestic refrigerator and home 
freezer makers use five primary in- 
sulation materials, Glass fibers in 
various qualities are specified ac- 
cording to individual selection 
choices. Styrafoam is used for en- 
capsulating the freezer evaporator, 
for draining and supporting struc- 
tures between freezer and fresh 
food compartments and is molded 
to shapes for fitting in areas that 
might be difficult to seal completely 
with other types of insulation. Poly- 
urethane foams are specified as 
slabs or foamed-in-place after parts 
have been assembled—as in door 
assembly. Rigid plastics foam in- 
sulation blown with Refrigerant 11 
is gaining acceptance because of its 
low transmission’ characteristics. 
Bagged glass fibers are occasionally 
used for sealing applications where 
fibers are in contact with surfaces 
normally below 0 C. This is done 
here to prevent formation of ice 
crystals in the insulation. The sealed 
bags may be evacuated and refilled 
with gases having heavy molecules 
and may be heat transmission fac- 
tors as low or lower than the previ- 
ously mentioned plastics foams. 
Wood fibers are in use by one major 
American manufacturer in the in- 
sulation of a lower priced line. 

In cabinet assembly operations, 
it is advisable to seal all joints and 
seams so that there is no possibility 
of moisture movement from the 
ambient air into the refrigerated 
space of the cabinet. Care should 


be taken also to prevent any voids 
in the insulation or areas adjacent 
to the throat lining or thermal 
breaker strips between the outer 
case and inner compartment walls. 
The clearance between the thermal 
breaker strips of the door edges and 
meeting cabinet edges should be at 
the absolute minimum to prevent 
heat transmission, by convection air 
currents, from the outer surfaces 
to the colder interior in order to 
prevent sweating around these open- 
ings. Many American manufacturers 
use resistance heaters to raise the 
temperatures of these surfaces 
above the ambient dew-point at 
severe atmospheric conditions. Some 
manufacturers find it advisable to 
design and insulate to preclude 
sweating on exterior surfaces at 
ambient humidities lower than 85% 
in 100 F, 


TOWARD LARGER CHARTS 


To ASHRAE: 


Psychrometric charts of large size (good 
readability) for use in the solution of 
engineering problems would be helpful 
to us. The range of dry bulb tempera- 
tures involved is from 32 to 500 F, all 
at 14.696 psia. Also helpful would be a 
table of dew points, for various absolute 
humidities encountered in this tempera- 
ture range. 


L. A. K. 


Those charts included in the Design 
Volume of the ASHRAE DATA 
BOOK cover the widest range of 
temperature available through the 
Society. There will be an engineer- 
ing conference at the ASHRAE 


national meeting in Dallas, Febru-. 


ary 1960, which will relate to the 
engineering requirements of a 
psychrometric chart, and study of 
available charts. It is hoped the 
conference will result in the devel- 
opment of a psychrometric chart 
acceptable throughout industry. 


CEILING FOAM INSULATION 


To ASHRAE: 


I have just completed a 60 x 30 ft freezer 
and have run into a problem that re- 
mains unsolved. This room has 6 in. of 
foam insulation throughout. The elec- 
trical contractor, instead of stringing his 
lights under the finished ceiling, bored 
holes through the wood decking and in- 
sulation into the freezer for each of 21 
lights. He used a series of two boxes 
at the decking level then attached a piece 
of 4-in. metal conduit through the in- 
sulation into a box on the underside. 
Immediately, we ran into a moisture 
problem. In trying to remedy a bad 
situation we have gone overhead, into 
the attic, and poured paraffin into the 
hoxes and conduit to try to seal each 
fixture, only to find the heat from the 
lamps melted the paraffin. We know the 
correct procedure would be to pull out 
all of the overhead wiring and string it 
inside the freezer but I am wondering 
if there might not be a less expensive 
way to handle the problem? 

B.B. 


We know of no sealer which could 
be poured in a semi-liquid form 
around the lighting fixtures which 
provide your problem. Perhaps the 
company that manufactured the in- 
sulation may have a _ suggestion. 
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True, there are a number of foam 
plastics insulation materials that 
might be blown or poured but it is 
probable that the expense of their 
installation could scarcely be con- 
sidered an offset to the difficulties 
that arise from having metallic con- 
ducting items piercing the insula- 
tion in freezer rooms. 


WHICH CONDENSING SYSTEM? 
To ASHRAE: 


We operate a chain of 75 supply stores 
of which almost half are air conditioned 
by installations ranging from 714-15 ton, 
all package units. All but two of the 
installations are water cooled and our 
experience with the air cooled units is 
too scant to provide us with a basis for 
comparison. We have been told that air 
cooled equipment requires less main- 
tenance but no one furnished us 
with specific figures. Do you know of 
any study made comparing the costs of 
operation and maintenance between 
these two types of package air con- 
ditioners? LF 


In general, it will be more ex- 
pensive to install a water cooled 
system but the operating costs would 
probably be lower than with air 
cooled units of identical capacities. 
There are many variables which 
must be considered for each specific 
area before a decision can 
reached upon a comparative basis. 
You will find that the ASHRAE 
GUIDE AND DATA BOOK provide 
much tangible information upon 
which an engineer allied with your 
staff can base significant studies. 


SHRIMP BOATS 
To ASHRAE: 


Where may I obtain information on the 
design of marine refrigeration equipment 
for use on a shrimp boat regarding types, 
temperatures and humidities which would 
help in the preservation of de-headed 


shrimp? 
H. L. M. 


Information relative to this use of 
refrigeration equipment may 
found in the Applications Volume 
of the ASHRAE DATA BOOK and 
articles in REFRIGERATING ENGI- 
NEERING. Specific inquiries may 
be directed to Chairman L. L. West- 
ling of ASHRAE Technical Com- 
mittee 6.4. 


THE THEATER IS IN CUBA 
To ASHRAE: 


We have a small (550 seat) theater which 
we operate during the evening and we 
would like to take advantage of changes 
in outside air temperature so far as may 
be practical toward supplying a certain 
amount of forced ventilation. It is de- 
sirable to gain a slight breeze effect over 
the audience. How many air changes are 
required for optimum cooling by ven- 
tilation? What air distribution systems 
are designed to provide a breeze effect? 

J. D. M. 


While there is a_ considerable 
amount of information in_ the 


ASHRAE GUIDE relative to infiltra- 
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tion and ventilation in theaters and 
public buildings, it would be im- 
possible to indicate a certain figure 
which would apply for all locations. 
We suggest a study of the material 
in the GUIDE as allied with your 
specific requirements, but we can 
cite the following: “Most healthy, 
sedentary and slightly active men 
and women, normally clothed and 
in uniform environments, with air 
velocities of the order of 25 fpm, 
are thermally comfortable the year 
around when the dry-bulb air tem- 
perature is in the range of 73 to 
77 F and the relative humidity is 
in the range of 25 to 60 percent.” 
Methods of obtaining desired tem- 
perature and humidity levels are 
many and depend upon your build- 
ing construction, equipment, in- 
stallation and physiological require- 
ments within your geographical 
area. 


A STUDENT LOOKS AHEAD 
To ASHRAE: 


I am a senior engineering student who 
has an idea with regard to an unusual 
application for a gas-fired refrigeration 
system in the 3 to 5 ton range. How can 
I determine the Btu’s required to oper- 
ate such a system, obtain a thermody- 
namic flow sheet, define the refrigerants 
used in a binary system, estimate indi- 
vidual components and their sizing and 
determine the overall size of the com- 
plete package? 

E. S. 


Reference to the Design Volume of 
the ASHRAE DATA BOOK, Tenth 
Edition, Chapter 5 will provide con- 


WHO'S WHO IN ASHRAE 


Insofar as possible, these listings 
will each appear twice a year 


ASHRAE OFFICERS, COMMITTEES 


See page 76, September JOURNAL 


REGION AND CHAPTER OFFICERS 


See page 76, October JOURNAL 


RESEARCH AND TECHNICAL 
COMMITTEES 


See page 84, July JOURNAL 


STANDARDS COMMITTEE 


See page 79, November JOURNAL 


TECHNICAL COMMITTEES 


See page 96, May JOURNAL 


INTER-SOCIETY COMMITTEES 


See page 80, July JOURNAL 


siderable information with regard to 
absorption refrigeration systems. A 
copy should be available to you in 
your university library. As to com- 
mercial considerations of sizes and 
ratings, we suggest that you contact 
the American Gas Association. How- 
ever, there is considerable reference 
material available in our refrigera- 
tion and air conditioning library, 
back issues of many domestic peri- 
odicals allied with the field are filed 
there and the shelves include several 
hundred textbooks. You are wel- 
come to refer to these sources, 


RESTAURANT FOOD 
TEMPERATURES 


To ASHRAE: 


We own and operate more than 140 
restaurants from coast to coast. Can you 
send us detailed information regarding 
suggested refrigeration temperature for 
preserving all kinds of perishables in 
restaurants? We wish to prevent spoilage ; 
to preserve the quality and appearance 
of these perishables; and to ascertain the 
length of time they can remain properly 
at these temperatures. 

C. G. 


Comprehensive information as to 
the handling, storage and transpor- 
tation of frozen and refrigerated 
foods in commercial applications is 
presented in the ASHRAE DATA 
BOOK, Applications Volume. 


To ASHRAE: 


We produce German-made refrigerating 
plants for ships built for American own- 
ers. Is it forbidden to use ammonia as 
a refrigerant on all American ships or 

y on passenger ones? Is ammonia 
forbidden if brine is used for cooling 
the refrigerating rooms? Is it permis- 
sible to use ammonia in cargo ships for 
direct evaporation? Do the laws apply 
only to ships under the American flag 
or also to those run on account of Amer- 
ican owners and calling at American 
ports? B. E. 


Ammonia as a refrigerant on mer- 
chant vessels is subject to United 
States inspection laws and _ con- 
trolled by regulations Subchapter F 
(Marine Engineering) and Sub- 
chapter N (Dangerous Cargo). The 
latter permits use of ammonia on 
all vessels (passenger and cargo) 
in general refrigeration service, di- 
rect or indirect systems. However, 
for air conditioning, ammonia is 
not allowed except in unit service 
of the indirect type. The unit sys- 
tem is defined as one assembled 
and tested prior to installation and 
installed with refrigerant contain- 
ing parts completely assembled. An 
indirect system is one in which the 
evaporator is used to cool brine or 
air which in turn removes heat 
from material or space refriger- 
ated. Regulations in Subchapters F 
and N apply to all vessels of Ameri- 
can Registry subject to the marine 
inspection laws of the United States. 
They do not apply to vessels of 
foreign registry which call at Amer- 
ican ports. 
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Voluntary contributions are important in 


Financing ASHRAE 
Research 


It will require $323,200 to conduct 
the ASHRAE Research Program 
scheduled for the 1959-60 fiscal 
year, July 1, 1959, to June 30, 1960. 
The budget includes funds neces- 
sary to maintain a continuing Re- 
search Program at the Society's 
Laboratory and at cooperative uni- 
versities. It provides for the initia- 
tion of new projects, and for the 
planning of future research. 

Laboratory projects will in- 
clude research in energy transfer 
through fenestrations, odor control, 
hot water and steam heating, build- 
ing infiltration, sound and vibration 
control and extensive environmental 
and _ physiological studies. New 
Laboratory projects in the fields of 
control, combustion and refrigera- 
tion are anticipated. 

Cooperative Research Projects, 
sponsored by the Society under 
contractual agreements with uni- 
versities and institutions, will re- 
quire $53,900. Nine such agree- 
ments are now in effect including 
research in air cleaning, air distri- 
bution, heat losses through ducts, 
noise in liquid piping systems, sorp- 
tion, solar energy utilization, re- 
frigeration and thermal circuits. 
The budget also includes United 
States Government contracts in the 
amount of $28,000, with the Labo- 
ratory, in the fields of sound and 
heat measurements. The cost of 
government projects is met by the 
agency with which the contracts are 
made. 


Summary of Estimated Research 


Expenditures 
Laboratory $241,300 
Cooperative 53,900 
Governmental 28,000 
$323,200 
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Over and above Government 
contracts, the Society has but two 
sources of income for the Research 
Program. The first is that derived 
from a portion of the membership 
dues, the second is from voluntary 
contributions. A substantial contri- 
bution is received from the biennial 
Heating and Air Conditioning Ex- 
position, held under the auspices of 
the Society. This contribution is 
put into reserve and dispensed, as 
needed, over each intervening two- 
year period. The budget for 1959- 
60 uses $52,115 from this reserve 
fund. Income from membership 
dues is expected to reach $124,085, 
leaving a total of $119,000 to be 
obtained through the receipt of 
voluntary financial contributions. 


Summary of Estimated Research 
Income 
Membership Dues $124,085 


Contributions 119,000 
Governmental 28,000 
From Reserve 52,115 

$323,200 


The preceding summary makes 
plain the extent to which the So- 
ciety, in meeting its Research budg- 
et, must depend upon contributions. 
In the ten-year period from 1949 
to 1958, an average of 51% of the 
income for research was derived 
from contributions received from 
individuals, companies, corpora- 
tions and associations. The impor- 
tance of this generous financial help 
cannot be over-emphasized. 


HELP NEEDED NOW 


It is in view of the fact that the 
benefits of a productive and ex- 
panding Research effort can only 
be realized through industry-wide 
support that direct contributions 
to the Research Program must be 
encouraged and increased. The 
ASHRAE Research Program is, in 
every sense, the industry's program 
as well, therefore, the Society an- 
ticipates no difficulty in raising the 
required funds from the moment 
that the need for help is known. 

The results of Society Research 
lead to improved conditions for 
human comfort, health and effi- 
ciency and to increased public de- 
mand for the services of the pro- 
fession and the products of the in- 
dustry. That it may continue to 
serve and to grow, the Research 
Program must base its appeal for 
funds upon universal respect for 
the quality of its work. On this 
basis, the profession and the indus- 
try have never failed to respond 
most generously. 
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PRESIDENT’S PAGE 
JOHN EVERETTS, Jr. 
Guest Sponsor 


Technical Committee 


Fourth Vice President 
ASHRAE 


Section 8.8.4. of the Society’s By-Laws states: “The 
Technical Coordinating Committee shall consist 
of the Chairman and Vice-Chairman of the Pro- 
gram, Publications, Research and Technical, and 
Standards Committees, and shall have a Vice-Presi- 
dent as Chairman. In addition, there shall be three 
Members-at-Large appointed by the President of 
the Society. It shall be the duty of the Committee 
to coordinate the activities of the Committees 
named in this Section.” 

The four Committees named above are respon- 
sible for the entire technical phase of the Society. 

There are many facets of our technical oper- 
ations which may be common to more than one 
of these Committees requiring policy decisions 
which cannot be made by the Committees them- 
selves and yet are not important enough to be 
presented at the Executive Committee level except 
for confirmation and final approval. Any over- 
lapping of services or duplication of duties becomes 
a waste of time and manpower. 

The Technical Coordinating Committee does 
not control operations, dictate individual Com- 
mittee policy, nor interfere in any way with Com- 
mittee personnel or programming of their work. 
“Coordinating the activities of the Committees” in- 
volves only those questions about which the Com- 
mittees themselves are in doubt. 

One example is the question involving a new 
psychrometric chart for the Society. Should this 
be a Research project, Program item, Publication 
problem, or Standard study? The answer is that 
it belongs to all four Committees and the Technical 
Coordinating Committee delegated the problem as 
follows: 
1—The Research and Technical Committee to in- 
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—Research and Technical 
—Program 
—Publications 


—Ntandards 


vestigate the existing chart and tables for technical 
accuracy. 

2—The Program Committee to hold a conference 
on the subject at a National meeting. 

3—The Publications Committee to develop a for- 
mat and size (or sizes) to be published. 

4—The Standards Committee to set up a standard 
for the chart and table. 

In this particular instance, each Committee 
has been given an assignment within the scope of 
its operations and upon completion of the individual 
assignments of the four Committees, a unified rec- 
ommendation will be presented to the Board of 
Directors for approval. 

Questions also arise as to whether the results 
of a Research project should be presented as a 
paper; included in a conference or symposium; or 
published only as a research bulletin. The results 
may also indicate the necessity for adapting a new 
standard or modifying an existing one. There is 
no clear-cut line of demarcation to tell whether 
many of these questions can be shunted directly 
to any one of the Committees without somehow 
involving one or more other Committees. A thor- 
ough discussion by the members of the Technical 
Coordinating Committee is the simplest way to 
resolve this problem to the best interests of the 
Society and its members. 

As the Society expands its operations, the prob- 
lems will become more complex and the stature 
and importance of this Committee will also grow. 
There is no doubt that this Committee, operating 
as intended, will enable the technical phases of 
the Society to operate more smoothly and efficiently 
resulting in a better understanding and better serv- 
ice to the membership. 
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Apple storage improved 


by controlled atmosphere system 


Key to the controlled atmosphere 
process is maintaining a tempera- 
ture of 37 F (+1% F); a relative 
humidity of 85-90 %; and an atmos- 
phere of 3% oxygen (O,), 5% car- 
bon dioxide (CO,), and 92 % nitro- 
gen (N,) and miscellaneous inert 
gases. These storage conditions 
make it possible to preserve the 
quality of McIntosh apples for 6 
to 8 months on a commercial basis. 

After a controlled atmosphere 
storage is properly loaded and 
sealed, the atmosphere composition 
is 17-21% O, and 79-83% N, and 
miscellaneous inert gases. Exact 
composition will depend on the 
amount of air exchange during 
loading. The Orsat apparatus is 
commonly used to determine at- 
mosphere composition. This initial 
atmospheric composition must be 
modified to 3% O,, 5% CO, and 
92% N, through proper manipula- 
tion of the materials balance. 

The apples continue respiring 
which requires O, and produces 
CO, simultaneously. Thus, there 
is a reduction in O, level and an in- 
crease in CO, level. This is illus- 
trated in Fig. 1. As this respiration 
continues the CO, level will reach 
5%, one of the controlled condi- 
tions. Until this point is reached, 
in a relatively gas tight storage, 
the total materials balance has not 
been disturbed volumetrically; the 
materials have been changed in 
composition only. However, as res- 
piration continues, the CO, level 
will rise above 5% and it is at this 
condition that CO, is removed by 
scrubbing the atmosphere with so- 


J. W. Zahradnik is Associate Research Profes- 
sor, Agricultural Engineering Dept., Univer- 
sity of Massachusetts. This paper, presented 
at the Connecticut Valley Sect of ASRE. Feb- 
ruary, 1959, also presented at the ASHRAE 
annual meeting in Lake Placid, N. Y., June 
22-24, 1959, is authorized for publication as 
Contribution 1195 of the University of Massa- 
chusetts, College of Agriculture and Massa- 
chusetts Experiment Station. This is a con- 
densed version; the full text of “Controlled 
Atmosphere Apple Storage Process and its Re- 
quirements on Refrigeration Structures and 
Systems’”’ will be published in ASHRAE Trans- 
actions. 
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dium hydroxide solution and the 
materials balance on a volumetric 
basis must be maintained by the 
addition of N,. In this way the 
CO, level is held relatively con- 
stant, the apples continue to bring 
down the O, level, and the mate- 
rials balance is further maintained 
by the addition of N, until final 
process conditions are reached. 
These various atmosphere condi- 
tions are illustrated in Fig. 2. 
When final process conditions 
are achieved, (after from 10-20 
days of storage), air must be added 
to maintain the materials balance 
instead of N.2, since the apples 
continue to respire (although at a 
much reduced rate), and require 
the O, present in air. The addition 
of air to maintain 3% O, and the 
scrubbing of CO, to maintain 5% 
continues throughout the storage 
season. These storage conditions are 
maintained at present by manual 


Extension of the storage life of apples was made possible 
by F. Kidd and C. West during the late 1920’s and the 
early 1930’s when they developed the controlled atmos- 
phere process for this purpose. The first commercial 
controlled atmosphere storages for McIntosh apples were 
built in New York in the early 1940's. During the 1940's 
total capacity in New York rose quite gradually to about 
100,000 boxes. Since 1950, however, growth of controlled 
atmosphere capacity has increased more than tenfold in 
the Northeast. In Massachusetts, controlled atmosphere 
storage capacity has grown from 7,000 boxes in 1952 to 
more than 440,000 boxes in 1958. 


control, with some electric time 
clock programming of the CO, 
scrubber operation. 


Equipment necessary to main- 
tain process conditions is illustrated 
schematically in the diagram of 
Fig. 3. The purpose of each picce 
of specialized equipment is sum- 
marized in the table which accom- 
panies Fig. 3. The identification 
numbers are keyed thereto. 


STRUCTURES FOR 
CONTROLLED ATMOSPHERE 


Critical factors to be considered in 
a structure for controlled atmos- 
phere are: Size, insulation, vapor 
barriers, gas seals and gross gas 

rmeance tests prior to loading 
with apples. The relationship be- 
tween capacity and length, width, 
and height is shown in Fig. 4. These 
dimensions are based on an allow- 
ance of 2.5 cu ft/p/box of apples 
and do not consider building or 
pallet modules. 

Good practice in the use of in- 
sulation, vapor barriers, and gas 
seals is illustrated in the typical 
floor, wall, and ceiling sections of 
Fig. 5. It should be noted that in- 
sulation requirements are specified 
in terms of U, the overall coefficient 
of heat transfer. A rapid means of 
comparing thicknesses of insula- 
tions of different thermal con- 


ASHRAE JOURNAL 


OXYGEN LEVEL PER CENT 


ND/ ORWIOTH, 


FT. LENGTH A 


4 
-( 
| 
2 
7 
| 
oF 
| 
| 
| du 
ler 
af 
tic 
sa 
tre 
cc 
w 
le 
in 
q' 
e) 
m 
} 
D 


14.07 
Or O, 

— 

6 9 ll 

TIME IN DAYS 


Fig. 1 Time vs. oxygen level 


Fig. 2 The controlled atmosphere process 
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END VIEW 
Fig. 3 Equipment location for the 
controlled atmosphere apple storage 


Identi- 
fication 
No. Name 


1 Access panel 
Porthole 

U safety trap 
4 Coke packing 


Sump 


TRANSIENT STEADY 
A 


7 Mixing bucket 


Fig. A Relationship between capacity and 8 Blower To circulate the storage room atmos- 
physical dimensions phere through the CO, scrubber. 
9 Valve To fill the scrubber sump. 
<5 10 Valve To drain the scrubber sump. 
5 11 Wet and dry bulb To determine relative humidity. 
= thermometer 
a 12 Sight glass To determine the level of the sodium 
= p= OFT.WiD) 13 Nitrogen tank To maintain the materials balance dur- 
x bel ing the initial O. come down. 
14 Door To provide insulation over the gas 
= | CEILING tight seal. 
4, 15 Breather bag To equalize due 
; to temperature fluctuations and minor 
tc disturbances to the materials balance. 
5000 0,000 16 Orsat apparatus the atmosphere com- 
BOXES CAPACITY 


ductivities, K, to achieve equiva- 
lent U values is presented in Fig. 6. 

Gross gas permeance tests 
after completion of the construc- 
tion are the best assurance of the 
satisfactory performance of a con- 
trolled atmosphere storage. Gross 
permeance data can be used to 
compute a materials balance which 
will indicate whether or not O, 
leakage into the storage is at a rate 
in excess of what the apples re- 
quire. If the leakage rate is in 
excess of the respiration require- 
ment, then the 3% O, level cannot 
be maintained. An example of two 
gross permeance tests, as discussed 
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6 Circulating pump 


Function 


To permit emergency entry for minor 
repairs and inspection. 

To permit withdrawal of fruit samples 
during storage season. 

To prevent build up of excessive in- 
ternal pressure or vacuum 

To provide surface area for contact be- 
tween the CO, of atmosphere with the 
sodium hydroxide of the scrubber. 
To provide storage for the sodium 
hydroxide solution of the scrubber. 
To pump the sodium hydroxide solu- 
tion from the scrubber sump to the 
coke packing. 

To provide a container for dissolving 
the sodium hydroxide flakes into water. 


here, is shown in Fig. 7. 

The commonly used test for 
adequacy of the gas seal is the 
pressure relaxation tests. The room 
is sealed and the pressure inside 
raised to l-in. water gage by means 
of a small centrifugal fan. The 
pressure drop after the fan is shut 
off and the port closed is recorded 
at time intervals of 3 to 5 min. If 
0.1-in. water gage remains after 25 
min, the room in most cases is 
tight enough. This is a rule of 
thumb and has been widely used 
for several years. The pressure re- 
laxation curve reproduced as Fig. 
8 indicates the pressure-time rela- 


tionship as expressed in inches of 
material minutes. 


REFRIGERATION SYSTEMS FOR 
CONTROLLED ATMOSPHERE 


Refrigeration systems for the con- 
trolled atmosphere apple storage 
process should provide adequate 
cooling capacity. The relationships 
between refrigeration capacity and 
the various heat loads are shown in 
Figs. 9 and 10. 

The above relationships were 
developed on the basis of the spe- 
cifications for wall, ceiling, and 
floor sections and geometric con- 
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TYPICAL WALL SECTION 
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CEILING 
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TYPICAL FLOOR SECTION 


Fig. 5 Typical sections for 
controlled atmosphere stor- 
ages 


Fig. 8 Controlled atmos- 
phere storage pressure-relaxa- 
tion test 


PRESSURE- INCHES WATER GAGE 


TIME—MINUTES 


figuration of the structure presented 
in this paper in the section on 
“Structures for Controlled Atmos- 
phere.” Sensible heat removal is 
based on cooling from 80 to 32 F 
in 24 hrs. It should be noted that 
while controlled atmosphere proc- 
ess conditions call for an operating 
temperature of 37F, current good 
operation practice requires cooling 
during loading to 32 F. After seal- 
ing the controlled atmosphere room, 
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THICKNESS -INCHES 
Fig. 6 Thicknesss vs. coeffi- 
cient of heat transfer for in- 
sulation with conductivity 
from 0.1 to 0.5 Btu/hr/ft?/F 
in thickness 


the temperature is allowed to rise 
to 37 F. 

In addition to adequate cool- 
ing capacity, refrigeration systems 
for controlled atmosphere should 
meet several other requirements. 
A reasonable amount of humidity 
control should be assured by pro- 
vision of sufficient evaporator sur- 
face at the dew point temperature 
(33 F for 85% relative humidity 
and 37F dry bulb). Mist nozzles 
can be used to correct certain small 
deficiencies in humidity control due 
to inadequate evaporator surface 
areas and temperatures. 

While high air velocities are 
desirable during initial cooling, 
these high air velocities later result 
in unnecessary heat loads on the 
storage and in some cases excessive 
infiltration of outside air into the 
storage due to the aspirator effect 
of high velocities across any pin 
hole leaks in the storage gas seal. 
In some cases it has been necessary 
to install two speed blowers on 
evaporators or to operate evapora- 
tor blowers only part time in order 
to prevent excessive infiltration of 


Fig. 9 Loading rate vs. sensible 
heat and respiration heat load 
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DIFFERENTIAL PRESSURE (IN.OF WATER) 
Fig. 7 Graph showing rela- 
tion of differential pressure 
and leakage rate 


outside air. Duct air distribution 
systems appear to be more depend- 
able in this respect than do simple 
free air discharges on blowers. 

To minimize the risk of off 
flavors or tainted fruit, it is justi- 
fiable to eliminate the use of any 
toxic refrigerant. This is especially 
hazardous considering that as a 
rule controlled atmosphere storages 
are completely sealed for at least 
5 months and a small refrigerant 
leak in the evaporator could go 
unnoticed for some time. 

Expansion valves should be 
mounted outside of the controlled 
atmosphere storage for accessibil- 
ity. Also, refrigerant lines and elec- 
trical conduit should be grouped 
and fed into the storage at one cen- 
tral point to minimize the number 
of openings in the gas seal. 

. Evaporators and blower motors 
should be located near the access 
panel to facilitate emergency re- 
pairs. In some cases, these repairs 
can be made without loss of the 
storage atmosphere. 


Fig. 10 Total capacity vs. 


IRATE VS. SENSBLE HEAT gro 8 q 

4 
(TOTAL STORAGE CAPACITY 10 X LOADING RATE) 

2 a Lo 

| 80,000 16,000 wi = | 
a | T. 

° 
25 
"2,000 4,000 6,000 8,000 10,000 
LOADING RATE BOXES PER DAY TOTAL CAPACITY IN BOXES 
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Standards 


through communication 


“Technical societies have unique 
facilities for drafting national stand- 
ards because they have an already- 
established communications system 
that provides a direct means of 
finding qualified people and _pro- 
vides a clearing point for collected 
information.” This comment was 
made by C. L. Fanning, vice-chair- 
man, National Standards Commit- 
tee, American Society of Tool En- 
gineers. Mr. Fanning spoke at the 
Tenth National Conference on 
Standards sponsored by ASA. 

In ASHRAE the communica- 
tions system that develops stand- 
ards, technical papers, material for 
use in the GUIDE and DATA 
BOOKS, and general answers to 
technical inquiries is based on the 
comprehensive committee set-up 
which has been developed by your 
national committees. Considering 
such an arrangement as a commu- 
nications system will enable the 
individual member to better ap- 
preciate the purpose of such com- 
mittees. 


Standardization Survey: ASA has 
announced the publication of a re- 
port of a survey conducted on the 
organization, costs, and savings of 
standardization activities in Ameri- 
can industry. This was accomplished 
through a comprehensive question- 
naire survey. There were 238 com- 
pany replies analyzed and it was 
found that more than 200 conducted 
some kind of standards activities. 
Approximately 15 per cent of these 
companies reported specific dollar 
savings through the use of stand- 
ards. There was a definite indica- 
tion that a close link exists between 
organized standards work and re- 
corded cost savings. ASA points 
out, however, that the report also 
indicates a majority of American 
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companies does not fully realize 
the potential cost savings through 
standardization. Copies of this re- 
port may be purchased from ASA 
at 50c each for members and $1 
each for non-members. 


Electrical Code: A recent release 
indicates that a revision of the na- 
tional electrical code has been a 
proved by ASA. It is being he 
lished by NFPA and in a pocket 
edition by NBFU. The 1959 edi- 
tion of the NEC includes a con- 
siderable number of changes from 
the 1956 edition. To assist users of 
the Code in comparing the 1956 
and 1959 editions, an analysis of 
the changes has been prepared by 
Nema. Copies of the analysis are 
available at 50c each from National 
Electrical Manufacturers Associa- 
tion. 


Definitions: The use of such words 
as, specification, standardization, 
code, or procedure by industry 
groups has not been consistent. 
This problem has led to a number 
of articles by prominent standards 
engineers. The following definitions 
appeared in Magazine of Standards, 
October 1959: 


. 15 per cent reported specific 
dollar savings through the use of 
standards 


. . « National Electrical Code in a 
pocket edition 

... Standards developed by 
ASHRAE are methods of testing 
specific types of equipment or com- 
ponents 


STANDARDS PAGE 


Specification—A specification is a 
concise statement of the require- 
ments for a material, process, 
method, procedure, or service, 
including, whenever possible, the 
exact procedure by which it can 
be determined that the condi- 
tions are met within the toler- 
ances specified in the statement. 
A specification does not have to 
cover specifically recurring sub- 
jects or objects of wide use, or 
even existing subjects. 
Standard—A standard is a speci- 
fication accepted by recognized 
authority as the most practical 
and appropriate current solution 
of a recurring problem. 


The standards developed by ASH- 
RAE are methods or procedures 
of testing specific types of equip- 
ment or components. According to 
the above definitions, a concise 
statement of the requirements for a 
method or procedure is a specifica- 
tion. Since the methods of test 
developed by ASHRAE are adopted 
(accepted) by the membership (rec- 
ognized authority), they comply 
with the above definition of a stand- 
ard. The development of simple 
definitions as above should be of 
assistance to those actively con- 
cerned with the development or 
use of industry standards. 


Exhaust Standards: The ASA Z9 
Sectional Committee has recently 
completed letter ballot action on a 
draft of the American Standard 
“Fundamentals Covering the De- 
sign and Operation of Local Ex- 
haust Systems.” In addition to 
ASHRAE, this standard is co-spon- 
sored by AMCA and AIHA. This 
revision to an earlier standard will 
be available in the near future and 
notice will be made in this page. 


a 


ARI Atlantic City Show 


was the | 1th in a series 


Preceded and paralleled by several 
meetings of various industry groups, 
the 11th Exposition of the Air Con- 
ditioning and Refrigeration Indus- 
try was held in Atlantic City at 
Convention Hall, November 2-5. 
There were a few less than 200 ex- 
hibitors displaying an estimated 
$5 million of equipment ranging 
from complete units and large com- 
ponent assemblies to small parts 
and accessories. 

It was a colorful affair in which 
some elaborate and extensive dis- 
plays closely allied with the prod- 
uct fields involved vied with small- 
er exhibits of somewhat extraneous 
character. Indeed, most evidently 
popular centers of attention were 
the separate displays of nine or ten 
1960 American automobiles featur- 
ing factory-installed air condition- 
ing. Their hoods open, visitors pored 
over them in rings several deep; 
displaying quite as much interest 


in the cars themselves as in the 


designed-in facilities for environ- 
mental comfort. 


INDUSTRY MEETINGS, TOO 


The Refrigeration Service Engi- 
neers Society met October 30-No- 


- vember 2 at the Ambassador Hotel; 


their sessions highlighted by eleven 
industry speakers who discussed 
not only servicing problems but re- 
cent technical advances. These in- 
cluded a discussion of progress in 
hydronic heating and cooling by 
J. W. Hall of National-U. S. Radia- 
tor, of developments in automotive 
air conditioning by Willis Stafford 
of American-Standard, of oil migra- 
tion in Refrigerant 12 and Refrig- 
erant 22 Systems by Norman Sharpe 
of California State Polytechnic Col- 
lege, of design, application, in- 
stallation and servicing of large 
compressors with mechanical un- 
loaders by M. M. Lawler of the 
Worthington Corporation and- of 
the history and potentialities of 
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thermoelectric refrigeration by 
Royal S. Buchanan of the Westing- 
house Electric Corporation. 

The Air Conditioning and Re- 
frigeration Wholesalers were at the 
Shelburne November 1-2 for their 
annual meeting. Sales and promo- 
tion factors were emphasized at 
several sessions. 

The National Commercial Re- 
frigerator Sales Association had 
headquarters at the Traymore, No- 
vember 2-3, and speakers reviewed 
various considerations allied with 
sales promotion, product distribu- 
tion, assistance to small stores and 
other functions allied with distribu- 
tion problems. 


ARI CONFERENCE 

Show sponsor, Air Conditioning 
and Refrigeration Institute, held its 
annual meeting at Haddon Hall on 
November 1 but presented a four- 
speaker conference on November 2 
on the stage of Convention Hall. 
More than 200 attended this fea- 
ture, new to ARI shows, and heard 
discussions of quick frozen foods, 
residential air conditioning, com- 
mercial air conditioning and allied 
problems of national defense as 
related to cooling functions. 

Marking the progress in quick- 
frozen foods, Harold J. Humphrey, 
president of the National Asso- 
ciation of Frozen Food Packers, 
called attention to the 2400 railroad 
cars and 34,000 trucks presently 
equipped to maintain temperatures 
of 0 F or lower, to the 11% million 
domestic freezers now in use and 
to the 414 million frozen food lock- 
ers available to individuals. He also 
called attention to the need for new 
refrigerators capable of maintain- 
ing OF or lower, considering not 
more than one half now in use to 
be suitable for this level of per- 
formance. Speaker Humphrey fore- 
told prepared foods as the spectac- 
ular of the industry, there having 


been a 20 to 25% increase in 1959 
over 1958. 

With the theme of “How Many 
of Us Are Planning for Tomorrow 
as though Tomorrow Were Yester- 
day?” A. S. Goldman of House and 
Home predicted that 1960 would 
be the beginning of the break- 
through for air conditioning as the 
number one sales feature of the 
residential home market. 

Speaking of developments in 
the air conditioning and refrigera- 
tion of shopping centers, Herman 
Guttman, Consulting Engineer, 
cited conspicuously the Southland- 
Dayton-Minneapolis development 
where cooling—not heating—is re- 
quired at outside temperatures as 
low as —20F when light, power 
and people loads are equated and 
balanced. The speaker urged over- 
all planning for such developments 
in the interests of full economy 
rather than having individual oper- 
ations waste Btu’s in a one-shot, do- 
it-yourself setup. 

T. R. Casberg, Mechanical En- 
gineer in Charge of Air Condition- 
ing in the office of the Assistant 
Secretary of Defense for properties 
and installations, reviewed such 
projects as the air conditioning of 
nuclear powered submarines, of 
missiles and of supersonic planes. 
This discussion accompanied an 
elaborate exhibit by the Govern- 
ment at the ARI Show where spe- 
cific units of equipment were dis- 
played and accompanied by tangi- 
ble descriptive poster material of 
both general and specific informa- 


tional value. 


BEHIND THE SCENES 
Alert observers found a Show up 
to the usual high standards of its 
ARI predecessors, somewhat less 
fully participated in as to both ex- 
hibits and visitors, and one where 
interest in the individual displays 
was clearly evident. The attitude 
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of those who attended was sig- 
nificantly more than casual. 

There were those who com- 
mented upon the multiplicity of re- 
cent industry shows, this year and 
next, and offered conjectures upon 
the influence of the merger-neces- 
sitated dropping of the formerly 
proposed ASRE Semiannual Meet- 
ing for Atlantic City, to have been 
coincident with this Exposition. 


The corresponding Semiannual 
Meeting of merger-formed ASH- 
RAE is being held February 1-4 in 
Dallas, Texas. 

Overall, it was clear that those 
active in the fields of air condition- 
ing and refrigeration were disposed 
to feel that 1959 had been a year 
of highly satisfactory volume sales 
and of profits, too. It was a con- 
sensus ht 1960 held even higher 


hopes. There were few who felt 
that engineering, product develop- 
ment or equipment production 
problems were dominant at this 
time, the emphasis being rather 
upon selling that which had al- 
ready achieved reality. Yet, clear- 
ly, the potentialities of such newer 
things as thermoelectric heating 
and cooling were far from lost for 
consideration. 


Valence-wall research 


voted by IBR at semiannual meeting 


Unanimous approval of a motion 
authorizing a research project at 
the I-B-R Home upon the valence- 
wall development of the Pierce 
Foundation was voted at the Semi- 
annual Meeting of the Institute of 
Boiler and Radiator Manufacturers 
at the Seaview Club, Absecon, N.J., 
November 10-12. Much discussion 
preceded the formal approval and 
the motion, as carried, called for 
the appointment of a special com- 
mittee to discuss those licensing 
terms upon which the Foundation 
would permit the use by manufac- 
turers of the basic valence-wall 
principle. 


AT THE I-B-R HOME 


Preceding formal authorization of 
this new project Professor Warren 
Harris of the University of Illinois 
reported in considerable detail at 
the Wednesday session upon the 
work thus far done with a new 
I-B-R Home near the University 
campus. This newest Home is of 
tri-level construction and initial re- 
search consisted in determining 
customary factors for each of the 
separate levels, these having been 
isolated for the purpose of the in- 
vestigation. A subsequent report 
will integrate factors for the entire 
home with the stratifying barriers 
removed. 

Professor Harris reported that 
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two pamphlets regarding research 
to date were off the press but had 
not yet been distributed. A feature 
of this most recent I-B-R Research 
House is the open-wall construction 
which permits changes in insulation 
media and levels in the investiga- 
tion of hydronic facilities for heat- 
ing and cooling. In the authorized 
research upon valence-wall, com- 
parisons will be made with other 
methods of heating and cooling as 
well as definitive exploration of the 
essence of the newer project. 
Preoccupation with problems 
arising from the use and abuse of 
IBR emblems and ratings produced 
recommendations by General Man- 
ager R. E. Ferry for specific steps 
to preclude misuse. The same 
speaker, referring to the gathering, 
confidential handling and construc- 


Next Month—— 


Preview of ASHRAE Semiannual 
Meeting to be held in Dallas, Texas 
February 


Program 

Abstracts of Technical Session 
Papers 

Summaries of Conference and Sym- 
posium Papers 

Floor Plan and List of Exhibitors 
for 2nd Southwest Heating and 
Air-Conditioning Exposition 


tive use of statistics as derived from 
IBR members urged the complete 
cooperation of all to strengthen this 
industry service upon the plane of 
full inclusiveness and prompt re- 


porting. 
FABRICATING FUNCTIONS 


Again, under the prompting of 
Chairman M. C. Reed there was a 
round table discussion of the merits 
of manufacturing committees. It 
was pointed out that the pooled 
knowledge, plant trips and ex- 
change of information as well as 
wage data were highly constructive 
within the IBR pattern and have 
so proved themselves over the 
years. An extension of the activities 
to specific fabricating functions was 
proposed and accepted for future 
development. 

During this meeting a serious 
attempt to fathom the future, spe- 
cifically 1960, in terms of volume 
of business to be derived, competi- 
tive factors to be encountered and 
similar related factors, was under- 
taken. It was the consensus of the 
primarily sales-minded group that 
1960 would be a good year for the 
members of this Institute but that 
it would require an intensification 
of efforts over and beyond those 
evident in 1959 and that some 
newly cultivated resourcefulness 
would be essential also. 
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for election of ASHRAE Board of Directors 


The following nominations for vacancies upon the ASHRAE Board of Directors have been 
made by a Nominating Committee as specified in the By-laws of the Society and Agree- 
ment for Consolidation. The Committee, whose Chairman is P. B. Gordon, and with rep- 
resentation by Leon Buehler, Jr., as a member of the last prior Nominating Committee, 
consisted of S. F. Gilman (Region I), G. C. Davis (Region II), W. A. Siegfried (Region 
III), R. K. Rouse (Region IV), L. C. Burkes (Region V), D. S. Falk (Region VI), D. M. 
Mills (Region VII), G. H. Meffert (Region VIII), J. K. James (Region IX), and 
R. M. Westcott (Region X) and these selections by the Board of Directors: R. A. Baker, 
J. R. Caulk, Jr., H. G. Murray, P. N. Vinther, R. A. Sherman and B. W. Farnes. 


FOR TREASURER, JANUARY 1960—JUNE 1960: F. Y. CARTER 


Long active in the field of refrigeration, 
his major interests lie in the area of ex- 
pansion valves, with several papers pub- 
lished in various technical magazines. A 
well-known lecturer on the subject of 
valves and their effects on refrigeration 
systems, he has often addressed ASRE 
national meetings. 

Awarded a B.S. in mechanical engi- 
neering from the University of Ken- 
tucky’s College of Engineering, the 
Treasurer-nominee has studied also at the 
University of Michigan and Wayne Uni- 
versity. Recently appointed Manager, 


Market Planning, Detroit Controls Div 
of American-Standard, he had previously 
been Research Engineer at Detroit Lubri- 
cator Company. 

Currently First Treasurer ASHRAE, 
he served as Second Treasurer following 
the merger, and as Treasurer of the 
former ASRE prior to this. He has, in 
addition, acted as Chairman and Vice 
Chairman of the ASRE Program Com- 
mittee, member of the General Technical 
Committee, alternate on the Nominating 
Committee and Section Director for De- 
troit (term ending June 1953). 


FOR DIRECTORS: 
REGION I, JANUARY 1960 — JUNE 1961: WALTER HEYWOOD 


Long associated with the firm of Henri B. van Zelm & 


Associates as a consulting engineer, has been involved 


Aircraft Company, New London Submarine Base, South- 
ern New England Telephone Company and Hartford Gas 


with the fields of heating, ventilating and air conditioning Company, among many others, has included design and 


since 1925. Work on such projects as Pratt & Whitney 


writing of specificatians. 


REGION II, JANUARY 1960 — JUNE 1961: DONALD L. ANGUS 


Retaining the Vice Presidency of H. H. Angus & Asso- 
ciates, Ltd., Toronto, founded in 1952, he was previously 
President of Angus, Butler & Associates. An ASHAE 
member since 1946 and graduate of the University of 
Toronto (1941), he has authored numerous articles for 
various publications. 


REGION III, JANUARY 1960—JUNE 1961: 
EARLE K. WAGNER 


Affiliation with the Philadelphia Chap- 
ter included holding offices of Secre- 
tary in 1947 and President in 1952. 

National activities were member- 
ship on the Committee on Honors for 
Engineers, Chapters Conference, 
Chapters Regional, Nominating and 
Public Relations Committees, serving 
as Chairman of the last. 
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Society activities include, on the national scene, mem- 
bership (1956-57) on the Nominating Committee, and, 
locally, Presidency of the Ontario Chapter (1955-56) and 
membership on its Board of Governors (1951-58). In addi- 
tion to ASHRAE affiliation, he has served on the Council 
of the Association of Professional Engineers of Ontario. 


REGION IV, JANUARY 1960—JUNE 1962: 
J. G. WOODROOF 


Associated with the Georgia Experi- 
ment Station, has been head, Dept of 
Food Processing since 1938. He is af- 
filiated with the Georgia Section of the 
former ASRE, serving as Vice Chair- 
man in 1940 and Chairman in 1941, 
and is currently Director of Region IV 
of ASHRAE. 

A member of Council since 1948, 
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he has served as Chairman, Research- 
Nominating Committee, 1955-56, and 
member of the Research Committee in 
1954 and the Technical Committee in 
1950-53. Author of numerous papers 


REGION V, JANUARY 1960 — JUNE 1962: 


published in Refrigerating Engineer- 
ing, he has spoken at several ASRE 
national meetings. Listed in Ameri- 
can Men of Science since 1940, he 
was author of Chapter 22 of the Data 


Book, Chapter 22 of the 5th Applica- 
tions Volume and Chapter 23 of the 
4th Applications Volume, and Asso- 
ciate Editor of Section Two of the 
last. 


REGION VI, JANUARY 1960 — JUNE 1962: 


JAMES H. DOWNS L. K. WARRICK 


Educated at University of Cincinnati’s 
College of Engineering and Commerce 
and YMCA College, Dayton, Ohio, 
has been associated, at different times, 
with Frigidaire, Norge Div of Borg- 
Warner Corporation and Hotpoint 
Company. 

Activities in the former ASRE were 
as Chairman, Western Michigan Sec- 
tion, in 1950 and member of the Pub- 
lications Committee. 


REGION IX, JANUARY 1960— 


Former member of ASHAE Council, 
served as Region III Director and con- 
tinued as Director of the same area in 
the new Region IX, ASHRAE. Upon 
joining the Society in 1945, he be- 
came an active member of the Rocky 
Mountain Chapter, as Secretary in 
1945-46; President, 1948-49; a mem- 


FOR DIRECTORS AT LARGE: 


JANUARY 1960—JUNE 1961: JOHN H. FOX 


Treasurer of ASHAE in 1958, served 
on the Council from 1951-56 and was 
Region VII Director in 1956. A mem- 
ber of the Board of Governors of 
Ontario Chapter 1938-39 and 1946- 
48, he was Chapter Vice President in 
1949 and President in 1950. 


National activities have been on the 
following committees: Chapter Dele- 
gates, 1949; Chapters Conference, 
1950 and 1952; Chapter Relations, 
1950, 1955; and Membership, 1954. 


JUNE 1962: FRED JANSSEN 


ber of the Board of Governors, 1945- 
51; Chairman of the Code Committee, 
1950-58; and Chapter Representative 
to the Colorado Engineering Council, 
1950-54. Nationally, he has been a 
member of the Nominating, Program, 
Standards and Membership Commit- 
tees. 


JANUARY 1960 — JUNE 1962: JOHN W. CHANDLER 


Active in several organizations other than ASHRAE, in- 
cludes in his affiliations Mechanical Contractors Associa- 
tion of America, U.S. Naval Institute, Naval Engineers, 
American Society of Naval Architects and Marine Engi- 
neers and Washington Building Congress. He is currently 
Branch Manager with York Corporation. 


mittee. 


Former member of ASRE Council, 
representing Cleveland Section as Di- 
rector, 1947-49, 1952-55, served as 
Cleveland Section Vice Chairman and 
Chairman. His national activities have 
included service on the Admissions 
and Membership Committees. Presi- 
dent of the Refrigeration Service En- 
gineers Society, 1935-36. 

President of Refrigeration Supplies, 
Inc., a company he founded in 1936. 


Presently 
Standards Engi- 
neer for the Gas 
Dept of Public 
Service Company 
of Colorado, he 
has been with 
the organization 
since 1928. 


JANUARY 1960—JUNE 1962: G. A. LINSKIE 


Member of the former ASHAE since 
1939, active both locally and national- 
ly, and President of his own company 
since 1950. He has meen President, 
Vice President, Secretary-Treasurer, 
member of the Board of Governors, 
and Chapter Delegate of the North 
Texas Chapter; Chairman of the Reso- 
lutions Committee; and member of the 
ASHAE-AIA Committee on Coopera- 
tion, Nominating Committee, and 
Subcommittee on Programs and Pa- 


pers. 


Member of the National Capital Chapter, he has been 
Chairman of the Membership, Program and Outing Com- 
mittees, Vice Chairman (1951-52) and Chairman (1952-53). 
A former member of ASHAE Council, he was Region III 
Director (1956-59) and a member of the Marine Subcom- 


December 1, 1959 


In order to comply strictly with the provisions 
of the By-laws, a Special Nominating Com- 
mittee has made the exact same nominations 
for each of the offices above named and 


member. 


R. C. Cross, Executive Secretary 


said petition has been filed with the Execu- 
tive Secretary as required by Section 8.8.18, 
and is open to the inspection of any voting 
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_ What ASHRAE Chapters are doing fo 

: Industrial use of atomic energy was featured at several meetings, he 

3 while other groups covered subjects ranging from gas turbines to ee 

= plastics insulation. Regional meetings highlighted the new season, e 

c as local chapters played host to regional membership and guests. ec 

E 

= SIX CHAPTERS REGIONAL COMMITTEE “Utilization of Space,” and were then taken on a 1 

= MEETINGS, attended by official delegates and tour of Niagara Falls and the Niagara Power J. 

g alternates of more than 50 ASHRAE Chapters Project. a 

E throughout the northeast, southeast and middle At a technical session accompanying this meet- te 
west, and representing 27 states, were held during ing, papers were presented as follows: “Applications of 
October. These were the first regional gatherings of Thermoelectricity,” R. G. Sickert, Research En- 
for representatives of more than half of the chap- gineer, Whirlpool Corporation; “Research Program E 
ters in the Society since the merger, the four re- of Our Society,” Burgess H. Jennings, Director of rs 
maining regions having held their Chapters Regional Research, ASHRAE; and “High Temperature Hot le 
Committee Meetings during the spring of this year. Water Heating,” Alex Kuli, Plant Engineer, Dunlop R 

Featured at all of the meetings were discussions Tire and Rubber Company. es 

between the officers, regional directors, delegates As host to Region III membership and guests at ti 
and headquarters on many items arising from the the October 21st meeting, Baltimore Chapter pre- eo 

= merger. Chapter progress, model by-laws, and other sented a full program, consisting of a tour of Balti- nm 

= matters having to do with improved operations of more Aircoil Company in Jessup, Md., and addresses en 

= the Society and the chapters, including publications, by two speakers, ASHRAE President Arthur J. Hess 

= dues structure, meeting programs, speakers and and Robert C. Deitrich, Building Inspection Engi- os 

= membership were discussed. Special discussions neer of Baltimore. el 

= regarding the new United Engineering Center and President Hess spoke on “Titles Don’t Make Engi- o 

= the fund raising campaign were led by Society neers”, during which he stressed the importance a 

= Officers at all the meetings and photographs and of work and ethics over titles. Speaking further, he 

= publications related to the UEC were on display. emphasized the need for cooperation between the re 

= Guests, delegates, alternates and host chapter owner, architect and engineer when planning an BH 

= members at the Region I Meeting heard Dr. Walter air conditioning system for a new building. Owners m 

5 R. Dornberger, Director of Engineering of Bell Air- must, he declared, be made to realize the value of N 

= craft Corporation’s Niagara Frontier Div, discuss having a complete system installed, while architects o 

= October 14th saw Region V delegates and guests converging on Dayton, Ohio, where the Chapters Re- 

iE gional Committee Meeting was held. In attendance were (front row): D. G. Ely, Dayton Chapter Trea- 

= surer; J. W. Snyder, Director-at-Large; F. W. Hofmann, ASHRAE Assistant Secretary; ASHRAE President 

= A. J. Hess; R. A. Tull, ASHRAE 3rd Vice President; T. G. Crider, Regional Director; F. H. Doench, Dayton 

= Chapter Secretary; N. O. Mitchell, Dayton Chapter President; and poe row): C. W. Couch, Cincinnati 

= Chapter; R. E. Deaux and R. E. Ahif of Evansville Chapter; W. F. Freije, Central Indiana Chapter; J. L. 

= Frisse and R. M. Hepner of Cleveland Chapter; J. F. Guest, Toledo Chapter; J. G. Thornburgh, Centra! 

= Indiana Chapter; R. C. Liebert, Columbus Chapter; T. A. Lutz and T. R, Lienesch of Dayton Chapter 
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should furnish the engineer with the needed space 
for such a system. 

Common to all municipalities are the problems of 
building inspection, multiple epee units and 
public building safety and health regulating codes. 
Speaking on this broad subject, Robert G. Deitrich 
explained the purpose and aims of and benefit to the 
community from his job as Building Inspection 
Engineer. 

Guests at the Region VI Meeting held on October 
12th in Chicago, were ASHRAE President Arthur 
J. Hess and Assistant Secretary F. W. Hofmann. In 
a brief speech, President Hess brought delegates up- 
to-date on the progress of the merger in the areas 
of membership and publications. 

Tracing the history of submarine construction, 
E. H. Honegger of the Navy’s Bureau of Ships, Re- 
frigeration Section, main speaker of the evening, 
lectured on “Atomic Submarine Air Conditioning and 
Refrigeration.” Pointing out the close tie and the 
essential nature of air conditioning in the opera- 
tional capabilities of the ships, he illustrated the 
equipment layout in the new Polaris project sub- 
marines. Mr. Honegger described the Navy's fe ee 
ence with reciprocating, absorption and centrifugal 
machines and explained the special problems of 
noise suppression, manufacturing an atmosphere and 
elimination of the carbon dioxide, carbon monoxide 
and other foul gases during extended periods of 
submersion. 


GOLDEN GATE .. . “Nuclear Energy for Industrial 
Heat” was introduced to members at their first 
meeting of the 1959-1960 season by Prof. Lawrence 
M. Grossman of the Nuclear Engineering Dept 
of the University of California. Covering the non- 


power uses of nuclear reactors for process heat 
and space heating applications, Prof. Grossman de- 
scribed a projected nuclear heating station to be 
built by the Swedish State Power Board for house 
heating near Stockholm. 


EVANSVILLE .. . Indiana will have 25,000 
electrically heated homes by 1965, A. B. Conant, a 
partner of Couchman-Conant, Inc., predicted at this 
group’s October meeting. Mr. Conant, whose subject 
was “The Past, Present and Future of the Electrical 
Heating Industry,” reviewed the history of this 
method from the early 1800's, through the intro- 
duction of incandescent lighting, World War I, and 
its increasing growth in this century. Churches, 
schools and commercial buildings are, he declared, 
an important electric heating market. 


SOUTHERN CALIFORNIA .. . Tracing the evolu- 
tion of windows in structures from medieval castles 
to modern glass wall buildings, Patrick Kelly, Build- 
ing Manager of California Savings and Loan Associ- 
ation, asserted that designers of modern edifices 
neglected to take into account the power of the sun 
when they used so much glass. Primary concern, 
according to the speaker, is with the sun’s electro- 
magnetic energy waves, which pass through the 
glass, changing into long wavelength sensible heat 
that is trapped inside the building. 

With a double duct system and 200 ton of re- 
frigeration, the California Savings and Loan Associa- 
tion Building is able to maintain an inside tempera- 
ture of 74 F with an outside air temperature of 
110 F in summer. In winter, however, with a 56 F 


(Continued on page 84) 


Region VI delegates were guests of the Illinois Chapter on October 12th, when the Chapters Regional Com- 


mittee Meeting was held in Chicago. Here gathered are (rear row): D. S. Falk, C. J. Henstrock, J. B. 
Olivieri and M. O. Wehmeyer of Michigan Chapter; John Illingworth, Wisconsin Chapter; W. Hessels, 
Western Michigan Chapter; Robert Demange and E. O. Hull of Illinois-lowa Chapter; D. A. Rackliffe, 
Western Michigan Chapter; R. S. Stover, lowa Chapter; J. Scott, G. R. Carlstrand, L. K. Warrick and E. 
P. Heckel, Jr. of Illinois Chapter; and (front row): L. Smith, Central Michigan Chapter; R. O. Hardwick, 
Wisconsin Chapter; F. W. Hofmann, ASHRAE Assistant Secretary; P. J. Marschall, — Director; J. W. 


Hall, Illinois Chapter; R. G. Gridley and T. D. Merchant, Minnesota 
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Meetings ahead 


December 3-4 — National Warm Air 
Heating and Air Conditioning As- 
sociation, Annual Convention, St. 
Louis, Mo. 


December 26-31 — American Associa- 
tion for the Advancement of Sci- 
ence, Annual Meeting, Chicago, III. 


February 1-4 — American Society of 
Heating, Refrigerating and Air- 
Conditioning Engineers, Semian- 
nual Meeting, Dallas, Tex. 


February 1-4—2nd Southwest Heating 
and Air-Conditioning Exposition, 
Dallas, Tex. 


March 6-10 — National Association of 
Frozen Food Packers, 19th Annual 
Meeting, Chicago, III. 


March 21-23—First National Electric 
House Heating Exposition, National 
Electrical Manufacturers Associa- 
tion, Electric House Heating Equip- 
ment Sect., Chicago, Ill. 


March 29-31 — American Power Con- 
ference, 22nd Annual Meeting, Chi- 
cago, Ill. 


March 30- April 1 — Gas Appliance 
Manufacturers Association, Annual 
Meeting, White Sulphur Springs, 
W. Va. 


April 4-7—Oil Heat Institute of Amer- 
ica, 23rd National Oil Heat and Air 
Conditioning Exposition, New York, 
N. Y. 


April 27-30 — 3rd Western Air-Condi- 
tioning, Heating, Ventilating and 
Refrigeration Exhibit and Confer- 
ence, Los Angeles, Calif. 


May 1-4 — Air-Conditioning and Re- 
frigeration Institute, Annual Meet- 
ing, Hot Springs, Va. 


May 19-21 — Refrigeration Research 
Foundation, Annual Meeting, Den- 
ver, Col. 


May 22-25—Industrial Heating Equip- 
ment Association, Hot Springs, Va. 


May 22-26 — National Association of 
Refrigerated Warehouses, Annual 
Meeting, Denver, Col. 


June 13-15—American Society of Heat- 
ing, Refrigerating and Air-Condi- 
tioning Engineers, 67th Annual 
Meeting, Vancouver, B. C. 
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People 


Thomas F. Facius, a 1951 mechanical engineering graduate of Tulane Uni- 
versity, advances to the position of Chief Engineer of Baltimore Aircoil Com- 
pany, Inc., from that of Research Engineer. Having served previously with 
General Electric Corporation and York Corporation, he joined BAC in 1955. 
At present, Mr. Facius is a member of the ASHRAE Project Committee for 
the Proposed Revision to “Method of Testing for Rating Remote Evaporative 
Condensers”. 


Donald C. McKeen has assumed proprietorship of the Thermal Control Asso- 
ciate Store in Ottawa, leaving his position as Montreal District Sales Manager 
for Keeprite Products, Ltd., but remaining on the Board of Governors of the 
Montreal Chapter, ASHRAE. Past-Chairman of the former ASRE Section, 
Mr. McKeen was with Linde Canadian Refrigeration from 1945 until 1950 
and with Murray Air Conditioning in 1950 and 1951, when he joined Keeprite. 


Herschel F. Powell has been named Director of Appliance Engineering and 
Research for Kelvinator Div of American Motors Corporation. Mr. Powell, who 
was made Chief Engineer for all of the company’s products 
last year, now assumes the responsibilities formerly held 
by Dr. L. A. Philipp, who has retired. Prior to joining 
Kelvinator in 1955, he had been with Gibson Refrigerator 
Company in Greenville, Mich., where he was Assistant 
Manager of Engineering. Educated at the University of 
Michigan, he was elected to membership of the former 
ASRE in 1956, and edited the household refrigeration 
chapter of the ASRE Data Book. 


H. R. Roth, Secretary-Treasurer of the Ontario Chapter of the former ASHAE 
for the past 22 years, has been appointed General Sales Manager, Engineering 
Products, of American-Standard Products (Canada), Ltd. Formerly with Cana- 
dian Sirocco Products, Mr. Roth will handle air conditioning products and 
heat exchangers. 


William E. Beggs, a life Member of ASHRAE, died on October 11th at the 
age of 70. Associated with the heating and plumbing industry since 1906, Mr. 
Beggs was President of W. E. Beggs, Inc., a contracting firm. 


Richard A. Wolff, now Deputy Commissioner of the New York City Depart- 
ment of Air Pollution Control, resigned from Wolff & Munier, Inc. Founder of 
that firm in 1919 with Leon L. Munier, he has also held several government 
positions, aiding in the organization of the Office of Production Research and 
Dept. of the War Production Board, and serving as Assistant to the Director 
during the organization period. Later he became Chief of the Industrial 
Processes Branch of this Office, also serving as a member of the Technical 
Industrial Intelligence Committee, Joint Chiefs of Staff. A member and past- 
officer of many organizations, Mr. Wolff has served as President of the New 
York Chapter, ASHRAE. 


Robert Hockman, deceased, had attended the University of Cincinnati, Miami 
University and Massachusetts Institute of Technology, and worked as a chem- 
ist for Kroger Food Foundation. He was the author of a paper, “Refrigeration 
of Produce in Small Walk-In Coolers,” which appeared in Refrigerating 
Engineering. 


Raymond C. Kelly has been appointed Executive Secretary of the Consulting 
Engineers Association of California, this appointment having recently been 
authorized during a meeting of the Directors in Los Angeles. Mr. Kelly comes 
to the position with a background of mechanical engineering training at Purdue 
University and the University of Arizona, and 15 years experience in engi- 
neering construction followed by 10 years in association management. Cur- 
rently serving as Secretary-Treasurer of the California Society of Association 
Executives, he is a past-Director of the American Society of Association Execu- 
tives. 
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Stephen Balough is now Chief Engineer at Kenmore Machine Products, Inc., 
Lyons, N. Y., in which capacity he will be responsible for new product develop- 
ment in cooperation with sales management and field requirements. For twelve 
years prior to joining Kenmore, he served variously with the General Electric 
Company as an engineer in the Household Refrigerator Dept, as Development 


Test Laboratory Engineer, Advance Design Engineer and as Product Design 
Engineer. 


C. B. Morrison, deceased, was elected to Life Membership of the former ASRE 
in 1951. 73 at the time of his death, he had been with York Corporation since 
1920, when he was a resident engineer in Shanghai, China. In 1925 he organized 
York-Shipley Company of China as a subsidiary of York Corporation, con- 
tinuing as President of the company until 1940. At that time he assumed the 
Managing Directorship of York-Shipley Ltd. of London, retaining this position 
after his appointment, in 1948, as Director of Foreign Operations for York 
Corporation in New York City. 


Richard H. Weber, formerly Vice President and Sales Manager of Consolidated 
Industries Corporation, a subsidiary of Welbilt Corporation, has been elected 
President at a meeting of the Board of Directors. 


John I. Trimble died on September 9th at the age of 54, ending 31 years of 
service with Surface Combustion Corporation. Educated at Carnegie Tech and 
the University of Florida, he joined the company as a laboratory assistant, 
advancing to Sales Engineer, District Manager, Manager of Sanitrol Engi- 
neering and, finally, Manager—Product Engineering and Development. A 
member of the former ASHAE, he had served on the Research Committee. 


Frank A. Merrill, until his death on September 4th, was Senior Partner and 
Chief Engineer of Merrill Associates, Consulting Engineers, a firm organized 
in 1953. Born in 1892, Mr. Merrill was educated at George Washington Uni- 
versity and had, since 1915, been involved in heating and ventilating. During 
his career he worked as Engineer in Charge of such projects as Harvard Uni- 
versity (heating and ventilating for 28 buildings), Providence (R. I.) Lying-In 
Hospital and New Hampshire State College Chemistry Building. 


George Boeddener, Managing Director and Secretary-Treasurer of the National 
Warm Air Heating and Air Conditioning Association for nearly 20 years, has 
retired. During his time in office he was responsible for greatly increasing the 
recognition, membership and activities of the association. 


Neil H. Peterson was Owner of Neil H. Peterson Company from 1926 until his 
death on October 13th at the age of 63. A member of the former ASHAE 
since 1937 and a past member of Council, Mr. Peterson had been active in 
both natignal and chapter affairs. From 1939 through 1943 he served on the 
Board of Governors of Golden Gate Chapter, becoming Vice President in 1940 
and President in 1941. He was a chapter delegate that same year and an 
alternate from 1948 through 1950. During the years 1941, 1947 and 1949 he 
served on the Nominating Committee as a member, Chairman and Vice Chair- 
man. For the term 1950-51 he was an alternate to the Chapters Conference 
and from 1951 to 1953 he served concurrently as a member of Council and the 
Finance Committee, becoming Chairman of the latter in 1953. 


Bernard E. Proctor, Head of Massachusetts Institute of Technology’s Dept of 
Food Technology, died on September 24th at the age of 58. Dr. Proctor had, 
since his election to membership in 1938, been active in the former ASRE, as 
well as in other societies. having served as President of 
the Institute of Food Technologists and Chairman of the 
American Chemical Society’s Div of Agricultural and Food 
Chemistry. The author of many articles appearing in 
Refrigerating Engineering, he was a member of the Publi- 
cations Committee in 1945 and Associate Editor of the 
ASRE Data Book in 1946 and 1950. From 1939 to 1942 
he was Chairman of Technical Committee No. 3 on Biology 
and, in 1955, served on the International Affairs Committee. 


Arthur K. Piercy, a physical engineer formerly with Green, Blankstein, 
Russell and Associates, becomes Chief Engineer of Alpha Manufacturing 
Company, Ltd. 
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eee on refrigeration systems, 
the design of long suction lines in- 
terconnected with multiple direct ex- 
pansion coils probably creates more 
of a design problem than any other 
refrigerant piping. Some of the prob- 
lems encountered are: maintaining 
sufficiently high gas velocities through 
vertical risers to return oil, maintain- 
ing a continuous pitch toward the 
compressor throughout any horizon- 
tal run to return oil, avoiding un- 
necessary traps or dead-ended lines 
where oil can accumulate, precautions 
to be taken when suction line may be 
located in cold ambient due to con- 
densation during system shutdown, 
pressure drop limitation due to re- 
frigeration capacity penalty and noise 
and vibration transmission. The pre- 
ferred method of handling mechanical 
cooling with separately located air 
handling system is by the use of a 
chilled water cooling system. If the 
direct expansion type system must be 
used, time will be well spent in ana- 
lyzing the design of the suction line 
piping regarding these operating 
problems. Air Conditioning, Heat- 
ing and Ventilating, October 1959, 
p 61. 


air conditioning in cars 
of the future will be completely auto- 
matic with interior temperature and 
humidity varied automatically to pro- 
vide continuous comfort as the car 
travels from the heat of the desert to 
the snows of the mountains. Detroit 
Engineer, October 1959, p 8. 


enabling one aviation 
company to support relatively flimsy 
honeycomb core materials so they 
can be machined to a variety of pre- 
cision dimensions is a recently-de- 
veloped refrigeration technique, 
known as ice chucking, This proc- 
ess consists of filling a core made of 
welded thin metal foils with water, 
which is then solidified. After the 
core is machined, it may be cleaned 
by melting the ice and then using 
compressed air to blow out residual 
water droplets where rapid drying 
action is desirable. Industrial Refrig- 
eration, October 1959, p 14. 
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Candidates for ASHRAE Membership 


Following is a list of 137 candidates for membership 
or advancement in membership grade. Members are 
requested to assume their full share of responsibility 
in the acceptance of these candidates for membership 


REGION |! 
Connecticut 
Potter, A. C., Dvlpt. Engr., Torring- 
ton Manufacturing Co., Torrington. 


Massachusetts 

BARRETT, J. H., Pres., John H. Bar- 
rett, Inc., Mattapan. 

BATTING, R. A., Designer, Leo J. 
Crowley, Cons. Engr., Boston. 

Ginns, W. R., Chief Mech. Engr., 
Steco Engineering Corp., Canton. 


New Jersey 
D’ARTAGNAN, S. J., Staff Engr., 
Kramer Trenton Co., Trenton. 
NuBEL, G. C., Supvsr. Dvipt. Engrg., 
ro Reduction Sales Co., Jersey 
ity. 


New York 

ANDERS, W. L., Vice-Pres., A. I. Mc- 
Farlan, Inc., New York. 

BARON Rosas, Hector, Engr. in 
Training, Carrier Corp., Syracuse. 
BEHRER, R. Q., Mgr. & Engr., Behrer- 

Nason Co., Mineola, L. I. 

Couns, F. R., Jr.,* Proj. Engr., 
Joseph Davis Inc., Buffalo. 

DICKENSON, R. D., Repr., Johns-Man- 
ville Sales Corp., New York. 

ELSAESSER, R. C., Sales Engr., E. J. 
Eddy Inc., Buffalo. 

HAINES, J. T., Engrg. Trainee, Car- 
rier Corp., Syracuse. 

HeELMERsS, H. O., Sales Engr., John J. 
Nesbitt, Inc., Syracuse. 

HuGHES, DANIEL, Pres., North Shore 
Heating & Cooling, Woodbury. 

KetLy, T. E., Mgr., Trane Co., 
Latham. 

Lucas, J. F. C., U. S. Army, Long 
Beach. 

PaRK, B. Y., Mech. Engr., Designer, 
Voorhees Walker Smith Smith & 
Haines, New York. 

Peck, R. D., Chairman of the Board, 
Asbestos Construction Co., Inc., 
New York. 

Wonc, KENT, Jr. Designer, Voorhees 
Walker Smith Smith & Haines, New 
York. 


REGION Ii 

Canada 

ARMITAGE, FREDERICK, Chief Engr., 
Commercial Leaseholds Co. Ltd., 
Hamilton, Ont. 

Battey, J. E., Sales Promotion, 
Warden King, Downview, Toronto, 
Ont. 

BELLINGHAM, ALLEN, Mech. Engr., 
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Note: 
* Advancement t Reinstatement 


Wirtanen Electric Co. Ltd., Edmon- 
ton, Alta. 

CocKLE, D. R., Installations Supvsr., 
Wiggs Walford Frost & Lindsay, 
Toronto, Ont. 

Coppock, A. R., Proj. Captain, O. G. 
Moffat Ltd., Hamilton, Ont. 

Fuoco, DOoNAT, Design Draftsman, 
J. L. Richards & Assoc. Ltd., Ot- 
tawa, Ont. 

GEAKE, L. W., Proj. Engr., L. H. 
Schwindt & Co. Ltd., Burlington, 
Ont. 

McKay, R. F., Design Engr., Brown 
& Root, Edmonton, Alta. 

MITCHELL, J. A., Secy.-Treas., L. H. 
Schwindt & Co. Ltd., Burlington, 
Ont. 

Murray, M. V., Resident Sales Repr., 
Powers Regulator Co. of Canada, 
Ltd., Hamilton, Ont. 

OLo, R. V., Mech. Designer, Comber 
& Mack, Montreal, Que. 

Potts, R. E.,* Indus. Sales Supvsr., 
Consumers Gas Co., Toronto, Ont. 
ScoTtHorn, A. D., Sr. Mech. Engr., 
Dept. of Public Works, Ottawa, 

Ont. 

SZABO, VINCENT, Proj. Engr., L. H. 
Schwindt & Co. Ltd., Burlington, 
Ont. 

WILLIAMs, L. M., Supvsr. Htg. Dept., 
Warden King Ltd., Downsview, Ont. 


REGION Ill 
Maryland 
KLEINMAN, HENRY, Pres., Kleinman 
Bros. Inc., Baltimore. 


Pennsylvania 

CIORLETTI, P. P., Flame Safeguard 
Specialist, Minneapolis - Honeywell 
Regulator Co., Philadelphia. 

LANOIS, G. D., Sales Engr., Westing- 
house Electric Co., Philadelphia. 

LAWTON, .E. S.,+ Engr., John P. 
Murdoch Co., Philadelphia. 

Ops, R. N., Office Mgr., T. F. Rock- 
well, Cons. Engr., Pittsburgh. 

Paetow, H. E., Appl. Engr., Frick 
Company, Waynesboro. 

ScHOLHAMER, G. J., Sales Engr., Gen- 
eral Electric Co., Philadelphia. 


Virginia 

Bett, C. E., Repr., Hajoca Corp., 
Richmond. 

Butter, N. J., Mech. Engr., Reynolds 
Metals, Richmond 

McKENNA, J. J., Sales Engr., Powers 
Regulator Co., Arlington. 


West Virginia 


by advising the Executive Secretary on or before De- 
cember 31, 1959 of any whose eligibility for member- 
ship is questioned. Unless such objection is made these 
candidates will be voted by the Board of Directors. 


SAMMER, J. E., Mgr., Johnson Service 
Co., Charleston. 


REGION IV 

Florida 

FLANIGAN, F. M., Associate Profes- 
sor, University of Florida, Gaines- 
ville. 

PepPerR, L. B., Repr., Central Air 
Conditioning & Sheet Metal, Inc., 
Miami. 

QUATTLEBAUM, F. M., Repr., Gustin- 
Bacon Mfg. Co., Jacksonville. 


North Carolina 
Sisk, K. A.,* A-C Engr., Bahnson Co., 
Winston-Salem. 


REGION V 


Illinois 

LASCHOBER, R. R., Research Associate, 
University of [Illinois, Dept. of 
Mechanical Engineering, Urbana. 


Indiana 

Keutey, W. Y., A-C. Engr., George 
Koch Sons, Inc., Evansville. 

Kocu, W. B., Co-Op Engr., Whirl- 
pool Corp., Evansville. 

Nicos, R. Proj. Engr., Eli Lilly 
& Co., Indianapolis. 

Spuunc, E. R., Sales Repr., Weil 
McLain Co., Michigan City. 


Ohio 

Ernst, J. T., Repr., Mussun Equip- 
ment Co., Cleveland. 

GouHIN, J. E., Appl. Engr., Columbus 
Air Conditioning Corp., Columbus. 
JoLuy, J. G., Proj. Engr., Nutone, Inc., 

Cincinnati. 

Lewis, D. L., Prod. Dvipt. Engr., 
American Standard, Industrial Div, 
Columbus. 

Moore, R. R., Br. Mgr., Minneapolis- 
Honeywell Regulator Co., Columbus. 

RAYNAUD, W. L., Maint. Engr., USAF, 
WCUFES W-PAFB, Dayton. 

Swaneck, A. J., Jr., Design Engr., 
Westinghouse Electric Corp., Co- 
lumbus. 

WituiaMs, H. W., Proj. Engr., Air- 
Maze Corp., Cleveland. 


REGION VI 

Illinois 

Bruckner, A. A., Sales Engr., Trane 
Co., Chicago. 

JoEsTING, F. D., Staff Engr., Minne- 
apolis-Honeywell Regulator Co., 
Morton Grove. 

Kine, B. F., Supvsr. Appl. Engrg. 
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Group, Minneapolis-Honeywell Reg- 
ulator Co., Morton Grove. 


lowa 

AKERS, C. D., Sales Office Mgr., Dun- 
ham-Bush, Inc., Marshalltown. 

STEWARD, C. R., Design Engr., Stan- 
ley Engineering Co., Muscatine. 


Michigan 

JAMISON, R. M.,* Prof. Mech. Engrg. 
& Dir. Engrg. Research, Wayne 
State University, Detroit. 

WELLER, P. A., Prod. Engr., American 
Standard, Industrial Div, Detroit. 


Minnesota 
CHASE, F. R., Vice-Pres., Torit Manu- 
facturing Co., St. Paul. 


Wisconsin 

HouMEs, K. L., Asst. to Director of 
Engrg., Johnson Service Co., Mil- 
waukee. 

LAUBENHEIMER, E. G., Mgr. Prod. De- 
sign Drftg., Johnson Service Co., 
Milwaukee. 

LoesL, F. W., Sales Engr., Young 
Radiator Co., Racine. 

ScHMDT, R. H.,* Engr., Young Radi- 
ator Co., Racine. 


REGION VII 
Alabama 
Fow er, R. E., Sales Engr., Bell & 
Company, Mobile. 
MARTIN, W. C., JR., Com. Power Sales 
Engr., Alabama Power Co., Bir- 
mingham. 


Kentucky 

FETTEROLF, C. F., Sales Engr., Alumi- 
num Co. of America, Louisville. 

Rivers, R. D., Supvsr., Fundamental 
Research, American Air Filter Co., 
Louisville. 


Louisiana 

BuuE, D. O., Chief Engr., S. S. Ulua, 
United Fruit Co., New Orleans. 

Cassis1, C. S., Jr., Estimator & 
Purch., A. S. Chevis, Inc., New Or- 
leans. 

GaupET, J. P., Sales Engr., Industries 
Sales Corp., New Orleans. 


Missouri 

BRAND, B. B., Chief Engr., Havens 
Cooling Towers, Kansas City. 

PETERSON, R. L., Sales Engr., Trane 
Co., Kansas City. 


Tennessee 

CAMPBELL, G. S.,* Pres., Campbell & 
Jones, Inc., Chattanooga. 

O’BRIEN, J. O., Engrg. Salesman, T. J. 
O’Brien Engineering Co., Memphis. 

WALKER, C. A., Br. Mgr., Ilg Electric 
Ventilating Co., Memphis. 


REGION Vill 


Arkansas 

CARTER, J. T., Sr. Appl. Engr., Minne- 
apolis-Honeywell Regulator Co., Lit- 
tle Rock. 


Texas 

ALLEN, G. E., Sales Engr., American 
Standard, Industrial Div, San An- 
tonio. 


DECEMBER 1959 


B. L., Vice-Pres. Har-Con 
Eng. Inc., Houston. 

JENNE, N. E., Proj. Engr., Natkin & 
Company, Houston. 

Nutt, H. L., A-C. & Htg. Designer, 
Carter & Burgess, Ft. Worth. 

PoLeMA, T. R., Sales Engr., Johnson 
Service Co., Houston. 

Tuomas, J. S., Engr., Harlan En- 
gineering Co., Lubbock. 


REGION IX 


Colorado 
RHOADES, J. L., Estimator, McCombs 
Supply Co., Denver. 


Nebraska 

THOMSEN, C. L.,* Engr. in charge of 
Mech. Design, Leo A. Daly Co., 
Omaha. 


REGION X 
Arizona 
COHEN, SOL, Pres. & Owner, Phoenix 
Airconditioning, Phoenix. 
EGLESTON, R. L., Sales Engr., Johnson 
Service Co., Phoenix. 


California 

ALEXANDER, J. G., Htg. & Cooling 
Specialist, American Radiator & 
Standard Sanitary Corp., San Fran- 
cisco. 

Bursik, F. J., Mech. Engr., Federal 
Housing Administration, Los An- 
geles. 

FULTON, R. L.,* Appl. Engr., Albert 
Rebel, Inc., Los Angeles. 

MAYFIELD, R. W.,* Engr., Griffith & 
Dyer Co., Fresno. 

Ravuzy, J. F., Estimator, Luppen & 
Hawley, Sacramento. 

TURLEY, J. C.,* Design Engr., L. A. 
O’Meara, Mech. Engr., Sacramento. 

White, E. B., A-C. Engr., Reliable 
Steel Supply Co., Los Angeles. 


Oregon 
MEpEARIS, K. C., Sales Engr., Trane 
Company, Portland. 


Washington 

Davis, W. Z., Partner, Culler-Gale- 
Martell & Norris & Davis, Spokane. 

Hart, H. S., Contr. Mgr. & Partner, 
Brower Co., Seattle. 

Knox, E. H., Mgr., Holaday-Parks 
Fabricators, Inc., Seattle. 

OVERMYER, E. J., Research Engr., 
Boeing Airplane Co., Renton. 

Specker, D. E., Mech. Engr. & Dept. 
Mgr., Wells & Wade Hardware, Inc., 
Wenatchee. 


British Columbia 


FRANKLYN, D. A., Mgr., Western 
Mechanical Services, Ltd., Van- 
couver. 


JACKSON, C. E.,+ Mgr. Refr. Div, Fred 
Welsh & Son Ltd., Vancouver. 
HeusInG, J. H., Gen. Mgr., John H. 
Heuring & Assocs., West Vancouver. 
LAMBERT, M. C., Design Engr., D. W. 
Thomson & Co., Ltd., Vancouver. 
Sturpy, F. D., Mech. Engr., Depart- 
ment of Public Works, Victoria. 
THoMAS, W. D., Sales Engr., H. J. 
Sayer & Co., Ltd., Vancouver. 


THoMSON, D. J., Asst. Htg. Sales 
Engr., British Columbia Electric 
Co., Ltd., Vancouver. 


U. S. POSSESSION 


Puerto Rico 

Moraes, N. V.,+ Vice-Pres. & Gen. 
Mgr., Airko Air Conditioning Sales 
& Service Co., Inc., San Juan. 


FOREIGN 
Chile 
AMENABAR, ANDRES, Tech. Mgr., Le- 
caros, Amenabar & Cia. Ltda., San- 


tiago. 


England 
CoucHMAN, W J.., Htg. Engr., Shell- 
Mex and B. P. Ltd., Strand, London. 


Italy 

BorGHi, GAETANO, Cons. Engr., & Gen. 
Mgr., S. F. Italiana, Milano. 

GALLAGHER, F. H., Tech. Cons. Ma- 
relli Aerotecnica, Milano. 


Switzerland 

LOEFFEL, ROBERT, Directeur-Commer- 
cial, Technicair SA, Geneva. 

SALATHE, Fritz, Joint Proprietor, H. 
Geissberger & Co., Basel. 


Thailand 
HouTMAN, J. G., Eng., Belgo-Thai 
Agencies, Bankok. 


Venezuela 
BLASCHITZ, BERNARDO, Design Engr., 
Maquinariap Mendoza C.A., Cara- 


cas. 

Moraes, M. J., Chief Engr., Creole 
Petroleum Corp., Cabimas, Edo Zu- 
lia. 


West Indies 
Brown, LESLIE, Owner, Toppers Re- 
frigeration, Kingston, Jamaica. 


STUDENTS 


BezNiTz, J. E., Michigan 
Mining & Technology, 
Mich. 

Ewinc, D. L., Michigan 
Mining & Technology, 
Mich. 

GALBREATH, J. W., Purdue University, 
Lafayette, Ind. 

HARRELL, G. D., Michigan College of 
Mining & Technology, Houghton, 
Mich. 

Hewitt, H. H., Michigan College of 
Mining & Technology, Houghton, 
Mich. 

KiTTINGER, D. C., Evansville College, 
Evansville, Ind. 

McCormick, D. C., Michigan College 
of Mining & Technology, Houghton, 
Mich. 


College of 
Houghton, 


College of 
Houghton, 


Ovaska, A. A., Michigan College of 
Mining & Technology, Houghton, 
Mich. 

ParRIKH, B. R., Michigan College of 
Mining & Technology, Houghton, 
Mich. 
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BULLETINS and CATALOGS 


Filter-Drier. Redesigned, this line in- 
corporates a “Microwall” filter en- 
closure cited as completely encasing 
the desiccant on all sides and remov- 
ing all solid foreign matter from the 
refrigerant before it enters the desic- 
cant chamber. Full specifications, rat- 
ings and recommendations, as well as 
cut-away illustrations, are presented in 
6-page Bulletin D-5. 

McIntire Company, Livingston, N. J. 


Mass-Air Extractor. Utilizing the con- 
vection current principle, the Thermo- 
flow unit is a gravity roof ventilator 
designed to exhaust large air masses. 
Friction loss has been nearly elimin- 
ated by the short, unrestricted travel 
distance. Engineered for heavy indus- 
trial applications, units may be instal- 
led singly, multiples side-by-side, mul- 
tiples end-to-end or multiples of 
double units. Flyer TF-59. 

Western Engineering and Manufactur- 
ing Company, 4114 Glencoe Ave., 
Venice, Calif. 


Baseboard Model Heater. Electric 
heating panels replace baseboards 
without sacrificing room space, pro- 
viding even heat with no flames or 


explosion hazard. Available in 500, 
1000 and 1500 watt, panels are ther- 
mostatically regulated. Cuts outline in- 
stallation procedure in 4-page Bulle- 
tin 27-150. 

Westinghouse Electric Corporation, 
Staunton, Va. 


Stainless Steel Cooling Coils. Two fly- 
ers describe this manufacturer's line of 
coils for sub-zero and high-tempera- 
ture service. Suited to the recovery of 
processing acids or control of fumes, 
these coils can be furnished of gas- 
tight construction for handling air 
contaminated with varying concentra- 
tions of acid vapors. 

Rempe Company, 340 N. Sacramento 
Blvd., Chicago 12, Ill. 


Electric Generating Plants. More than 
45 basic models of gasoline and Diesel 
engine-driven generator sets are listed 
in 8-page Catalog F-146. Each series 
of plants is described in detail, with 
specifications for both engine and gen- 
erator given to simplify selection for 
specific needs. A chart of representa- 
tive models within each specific series 
outlines such details as capacity of the 
plant, model number, voltage, start- 


ing method, dimensions and weight. 
D. W. Onan & Sons, Inc., 2515 Uni- 
versity Ave. S. E., Minneapolis 14, 
Minn. 


Pipe-Size Valves and Fittings. Leak- 
tight pressure systems can be made in 
a matter of minutes and joints can be 
made and unmade many times with- 
out damage using the line of high- 
pressure pipe-size valves and fittings 
described in 12-page Bulletin 4072. 
These valves and fittings are equipped 
with lens-ring gaskets and union-type 
joints. The lens-ring gasket is self- 
energizing with a pressure seal that 
tightens as internal pressure increases. 
American Instrument Company, Inc., 
8030 Georgia Ave., Silver Spring, Md. 


Standard Industrial Thermometers. 
In-line pointer and scale on these 
models are cited as eliminating paral- 
lax error and providing easy reada- 
bility at any eye level. Recalibration 
is easy with an external adjustment 
feature, located on the side of the 
bezel. Specifications for two models, 
back- and bottom-connected, are in- 
cluded in Flyer 09-103-B 7-59. 
Weston Instruments, Div of Daystrom, 
Inc., Newark 12, N. J. 


Ice Cream Freezers. Models 15 and 
30, covered by this flyer, are the new- 
est additions to the Electro Freeze 
line of fully automatic soft ice cream 
(Continued on page 78) 


Highlighting a full program of elections, discussions and speeches was a tour of Baltimore Aircoil Com- 


REGION Ili TOURS BALTIMORE 


AIRCOIL PLANT 


pany, arranged for delegates and guests of the Region ||| Committee Meeting in Baltimore by John 
Engalitcheff, Jr., President of BAC and member of the Finance Committee. Among those in attendance 
were: Merrill Blankin, Chairman UEC Fund Raising Committee; John Chandler, Region III Representative; 


J. H. Fox, ASHRAE 2nd Treasurer; W. A. Grant, ASHRAE 2nd Vice President; 


ecil Boling, ASHRAE 


past-President; John Engalitcheff, Jr.; ASHRAE President A. J. Hess; H. F. Spoehrer, ASHRAE past-Presi- 
dent; F. Y. Carter, ASHRAE Ist Treasurer; R. C, Cross, ASHRAE Executive Secretary; S. Y. Smith, Balti- 
more Chapter President; John Everetts, Jr.. ASHRAE 4th Vice President and Region II| Coordinator; W. 
H. Krueger, III, Baltimore Chapter 2nd Vice President; William Rock, Baltimore Chapter Secretary; and 


F. W. Hofmann, ASHRAE Assistant Secretary 
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Editorial Index for 1959 


VOLUME 1—Names of authors appear in capitals, subject classifications in italics 


This index covers the last two issues of Vol. 67 of REFRIGERATING ENGINEERING (predecessor publication to the ASHRAE JOURNAL), 
here presented for completeness. Nos. 1 and 2 are for REFRIGERATING ENGINEERING; Nos. 3 through 12 the ASHRAE JOURNAL. 
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SPOFFORD, W. A., Heat Pump Performance for 
Package Air Source Units (Heat Pump Perform- 
ance Symposium, ASHAE 65th Annual Meeting, 

STAEBLER, L. A., A Primer of Thermoelectric Re- 
frigeration 

STALEY, C. F. and Merl Baker, Heat Transfer 
Rates between Heated Tubes and a Boiling Re- 

Standards, see ASHRAE 

Suppression of Oscillations in Gas-fired Residential 
Heating Equipment, C. F. Speich and A. A. Put- 


Surface Odor and Retention Properties 

T 


Temperature-controlled Chamber Using Thermo- 
electric Cooling, W. R. Danielsan .............. 
Thermal Protection of Electric Motors for Herme- 
tically Sealed Refrigerator Cempressors as Re- 
lated to Non-cellulosic Insulation, A. P. White 
Thermoelectric Refrigeration 
Design and Performance of a Thermoelectric 


k 
A Primer of Thermoelectric Refrigeration, L. A. 


Temperature-controlled Chamber Using Thermo- 
electric Cooling, W. R. Danielson ........ 


THRELKELD, JAMES L., see Richard C. Jordan’ 
To Control Condensation between Panes of Double 
Windows, A. Grant Wilson and E. Nowak 


Transient Refrigeration Loads as Related to 
Energy-flow Concepts, Carl F. Kayan and John 


TUCKER, F. E., Some Solutions to Steel Plant 


Ventilation Problems (Industrial Ventilation 
Conference, ASHRAE annual meeting, Lake 
TULL, R. H. 


Publications—A Membership Service 
Toward a Unified Publications Program 


United Engineering Center 
Ground Is Broken for United Engineering Center 
Engineering Center, Merrill F. 
ankin 


Ventilation, see Industrial Ventilation Conference 
Viscosity-solubility Characteristics of Mixtures of 
Refrigerant 13Bl and Lubricating Oils, Lyle F. 
Albright and James D. Lawyer ............... 


ERIC A., The Morning after for Educa- 


wail Heat Flow Measured with Large Scale Ap- 
WARD, R. J., see J. P. Harrington 
Water Treatment Facts and Procedures 
Specifying the Water Treatment, W. L. Andrews 
Water Treatment Essentials Olivia P. Burkey 
What Frost Action Did to a Cold Storage Plant, 
J. J. Hamilton, D. C. Pearce and N. B. Hutcheon 
WHITE, A. P., Thermal Protection of Electric 
Motors for Hermetically Sealed Refrigerator 
Compressors as Related to Non-cellulosic Insula- 
tion (Domestic Refrigerator Engineering Confer- 
er 45th Semiannual Meeting, New Or- 
Why Refrigerant 22 Should Be Favored for Absorp- 
tion Refrigeration, B. J. Eiseman, Jr. 
WIESNER, F. J., Jr. and H. E. Caswell, How Re- 
frigerant Properties Affect Impeller Dimensions 
WILE, 
Psychrometric Charts 
Regional Operations 
WILSON, A. GRANT and E. Nowak, To Control Con- 
densation between Panes of Double Windows 
WITZELL, O. W., W. E. Fontaine and W. J. Papa- 
nek, Convective Films Evaluated for Wire and 
Tube Heat Exchangers 
WYCKOFF, P. W., Denlen Search for the Foolproof 
Air Conditioner 


ZAHRADNIK, J. W., Apple Storage Improved by 
Controlled "Atmosphere System 

ZEARFOSS, E. W. and F. P. Speicher, Optimum 
Conditions for Fresh Food Preservation in the 
Domestic Refrigerator (Domestic Refrigerator 
Coginecring Conference, ASHRAE annual meet- 
in Lake Placid) 

ZIEBARTH, HANS K., Small Gas Turbine Machines 

ZIEL, P. H., see J. S. Blossom 
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are vibration free--sleeve or ball bearing 


Today, many motors are installed in areas where 
noise must be held to a minimum — in hospitals, 
churches, schools, office buildings, restaurants and 
similar locations where quiet is essential or desirable. 

Such installations have created a need for larger 
polyphase motors that are exceptionally quiet and 
vibration-free. Wagner has filled this need by expand- 
ing its line of polyphase resilient mounted motors to 
include standard ratings through 10 hp. 

If you have an application that calls for a smooth 
running motor, cushioned by resilient mountings, it 


will pay you to specify these Wagner Motors—a com- 
plete range of ratings from 1 through 10 hp. 

Constant research and development have kept 
Wagner up front in electric motor design for more 
than 65 years—made the name Wagner one you can 
trust in choosing electric motor drives. 

Your nearby Wagner Sales Engineer can help you 
select the right motor to meet your requirements. 
There are Wagner branch offices in 32 principal cities. 

Wagner Electric Corporation 


6379 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


WMS59-13 


CEILING, SIDEWALL OR HORIZONTAL MOUNT- 
ING. You can mount these motors on walls or 
ceilings by rotating the cradle base 90° or 180°. 
The motor is designed to remain completely dr‘ p- 
proof in any horizontal position. 


PREEVE OR BALL BEARING. These motors are 

i furnished with quiet running steel-backed babbitt 
fined sleeve bearings that have high load car- _ 
ing capacity. Ball bearings can be supplied | 
when desired. ; 


NEOPRENE CUSHIONING RING. Annular mount- 
ings, of neoprene bonded to steel rings, cushion 
the motor in its cradle base to absorb the small 
amount of vibration that remains in the most 
carefully balanced motor. 
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BULLETINS 


(Continued from page 72) 


freezers. Model 30, which has two 
two-hp compressors, is reported to 
have an extremely large capacity with 
relation to other double-head freezers, 
while Model 15, with a two-hp con- 
densing unit and a 1%-hp beater motor 
with a gear reducer, is cited as being 
excellent for high volume locations. 
Port Morris Machine, Inc., 712 E. 
135th St., New York 54, N. Y. 


Recorders. Provided in 12-page Bul- 
letin GEA-6933 is buying information 
on a complete line of recording in- 
struments, including dimensions and 
chart speeds, operating specifications, 
applications, features and accessories. 
Recorders are grouped by accuracy 
class (%, one, two and three%) for 
convenient selection. Also described 
are specialized recording instruments 
available, such as spectrophotometers, 
recording vibrometers, automatic oscil- 
lographs, self-balancing potentiom- 
eters and speed recording systems. 
General Electric Company, Schenec- 
tady 5, N. Y. 


Heat Exchanger. Rated at 300,000 
Btu/hr and able to deliver 125 psig 


steam in 20 sec, this exchanger is 
portable and can be wall mounted, 
suspended or directly attached to prow 
ess apparatus. Complete product de- 
scription and applications are included 
in 4-page Bulletin 59. 

Turb-O-Heat, Inc., 1133 E. 35th St., 
Brooklyn 10, N. Y. 


Piping Practice Wall Chart. Suitable 
for posting on shop bulletin boards, 
this 17 by 22-in. chart, “Recommended 
Piping Practice”, may be used by in- 
stallation and maintenance personnel 
and individuals requisitioning valves 
of all types. Divided into five sections: 
“Basic Valve Types”, “Connections 
Normally Used,” “Installation and 
Maintenance Tools”, “Installation” and 
“Operation and Maintenance”, the 
chart has illustrations of products from 
this manufacturer’s line of valves, en- 
gineering specialties and lubricating 
devices on the back. 

Lunkenheimer Company, Cincinnati 
14, Ohio. 


Cold Storage and Shock Absorbing 
Doors. Offered in two flyers is in- 
formation on this manufacturer’s vari- 
ous types of doors. Catalog Sheet 166 
gives details on the compressed air- 
powered door operator now optionally 
available with Prest-O-Matic Indus- 


MODERN NIAGARA CONDENSERS PAY 
FOR THEMSELVES IN EXTRA SAVINGS 


These Niagara condensers are lower 
in first cost and assure you of trouble- 
free automatic refrigeration. Special 
features: “Aeropass” coil removes 
super-heat to give you condensing 
at lower temperatures and prevent 
loss of capacity by the scaling of con- 
denser tubes; “Oil-out”, oil separator 
between pre-cooling and condensing 
coils gives you always an oil-free sys- 
tem; “Panel-Casing” construction 


gives you access to every part of the 
condenser for inspection and main- 
tenance. Operating engineers sa 
these condensers “save half the wor 
of running a refrigerating plant”. 
Managers who know costs and prof- 
its prove that Niagara condensers 
bring them great returns in power 
savings, water savings and reduced 
maintenance expense. 
Write for Bulletins 131 and 142. 


NIAGARA BLOWER COMPANY 
Dept. RE12, 405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U.S. and Canada 
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trial and Cold Storage Doors, while 
Sheet 2059 describes the shock-ab- 
sorber door. 

Clark Door Company, 515 Hunterdon 
St., Newark 8, N. J. 


Vibration Absorber. Useful in a wide 
variety of applications, Keldur damp- 
ens and absorbs vibration caused by 
machinery, isolating the machine from 
its foundation. Descriptive of the ways 
in which this material can be used is 
4-page Bulletin 1959. 

Beltran Associates, Inc., 1133 E. 35th 
St., Brooklyn 10, N. Y. 


Perimeter Air Distribution Systems. 
Continuous blower operation, humid- 
ity control, filtration with either dis- 
posable or washable filters and pre- 
vention of drafts are features cited for 
Electric Thermo-Base systems in 8- 
page Bulletin TB-226-Rev. 1. Three 
models: standard, glass wall (for in- 
stallation flush with the floor) and 
commercial, are available. Typical 
room zoning is shown and seven steps 
in sizing the system are given. 
Gerwin Industries, Inc., Thermo-Base 
Div, Michigan City, Ind. 


Pipe Thread Fittings. Requiring only 
light to medium wrench torque for 
seal-tight assembly of any piping or 
tubing installation, thus eliminating 
distortion and damage to valves, 
pumps, compressors, etc., caused by 
high wrench torque overtightening, 
Tru-Seals can be used to prevent leak- 
age on new piping or to stop dripping 
on old installations. Uses, advantages 
and method of installation of these 
'pipe thread fittings are contained in a 
'4-page bulletin. 

Flick-Ready Corporation, Tru-Seal 
Div, 7NO15 York Rd., Bensenville, Til. 

Line Temperature Detector. Flexible 
and multi-point, this detector can pro- 
tect areas, storage, processes and 
Rg from overheat. Lengths of 
tubing may be wound, bent or strung 
into any desired configuration, each 
detecting over-temperature at any 
point along its length. Specific instal- 
lations can be had in greater lengths, 
but nominally up to 100 ft of sensing 
element may be connected to one con- 
_ trol unit. Bulletin MC-183, four pages. 
_Fenwal, Inc., Ashland, Mass. 


| Centrifugal Blower. Air Unit No. 
| 89C21 may be used for cooling elec- 
| tronic tubes, ventilating small electron- 
ic equipment cabinets, cooling hot 
spots and many other applications. 
Flyer 5812 describes the unit, listing 
its features and recommended applica- 
tions. Cuts give major assembly di- 
mensional data. Among performance 
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MILLEDGEVILLE STATE HOSPITAL, GA. 
Strong heart for a modern refrigeration system— 
a battery of CP Type “K” Ammonia Compressors. 


THE Creamery Package MFG. COMPANY 


General and Export Offices: 
1243 West Washington Bivd., Chicago 7, Illinois 
Sales Branches in 23 Principal Cities 


Creamery Package Mfg. Co. of Canada, Lid. 
267 King St., West, Toronto 2B, Ontario 


DECEMBER 1959 


ARCADE FARMS COOPERATIVE, INC., Blasdaie, N.Y. In this hardening tunnel, 
packaged ice cream moves on endless conveyors. Tunnel temperature, minus 50° F. 
This entire tunnel and much of the plant's other production equipment was engineered 
by Creamery Package. Shown is discharge end of tunnel. 


RALPH'S GROCERY COMPANY, LOS ANGELES. In this 86’ x 140’ freezer room, 
frozen foods are stored at minus 10° F. “Push-button” operation of the entire refrigera- 


tion system reduces supervision to a minimum. Inset shows exterior, compressor room 
and loading dock. 


Refrigeration Experience, 
Engineering and Equipment PAY OFF! 


Whether it’s FAST FREEZING of fresh vegetables, fruits, 
meats or cooked foods...or sub-zero STORAGE, you get 
precise freezing control and safe protection for your 
products when you choose CP Refrigeration. 

CP engineers offer you the benefits of generations of 
refrigeration experience—engineering know-how that 
understands thoroughly the needs of your operations— 
equipment that’s planned right and built right to do your 
job best. 

If you are considering new installations or expansion 
of facilities, get the help of CP planning now. 


4 
CP "VS" Compressors 
§ 2- 4- and 6-cyl. models 
REFRIGERATION 
EQUIPMENT. 
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data provided are motor specifications 
and a delivery vs. static pressure curve 
for the blower. 
American Radiator and Standard Sani- 
tary Corporation, Industrial Div, De- 
troit 32, Mich. 


1959 Estimating Catalog. Cited as 
covering more than 80% of the items 
normally used by engineers in the 
fields of refrigeration, heating, ven- 
tilation and air conditioning, this 36- 
page pricing guide offers specially- 
prepared tables to enable quick selec- 
tion of blowers, fans, coils, evaporative 
condensers, valves, fittings, etc. Pre- 


sented are: air cooled condensers to 
300 ton, new line of cooling towers 
to 200 ton, self-contained heavy duty 
packaged air conditioners to 100 ton 
and a balance loader to load com- 
pressors artificially during periods of 
reduced load. 

M. Blazer & Son, 173 Market St., 
Passaic, N. J. 


Heat Exchange Tubes. Engineers as- 
sociated with the design and manu- 
facture of heat exchanger equipment 
used in the process industries may be 
interested in 8-page Bulletin TB-431. 
Attributes of this line of Lectrosonic 


ANSUL 


REFRIGERATION PRODUCTS 
FIRE FIGHTING EQUIPMENT 
INDUSTRIAL CHEMICALS 


heat exchanger tubes are described, 
including good fit in tube sheets, ease 
of fabrication and optimum fluid flow, 
Babcock and Wilcox Company, Tubu- 
lar Products Div, Beaver Falls, Pa. 


Glass Electric Radiant Heaters. De- 
scribing this manufacturer’s complete 
line of baseboard, wall panel and 
ceiling-recessed glass electric radiant 
heaters is Catalog GC-106. Featured is 
technical and descriptive information 
on the uses and operation of these 
heaters for home, business and com- 
mercial applications. 

Berko Electric Manufacturing Corpor- 
ation, 212-40 Jamaica Ave., Queens 
Village 28, N. Y. 


Winter Use of Cooling Towers. Cold 
weather operation of outdoor towers 
raises the possibility of trouble from 
freezing of lines, ice formation on fill 
and too low suction and head pressure 
at compressors. Suggestions offered in 
Flyer 598 may help to avoid occur- 
rence of these conditions. 

Water Service Laboratories, Inc., 615 
W. 13Ist St., New York 27, N. Y. 


Hydraulic Fluid. Cited as providing 
excellent lubrication with dependable 
fire protection, Sunsafe Fluid is a 
water-in-oil emulsion in which the oil 
is the continuous phase. Available in 
one grade, this fluid may be used in 
any hydraulic system where a_fire- 
resistant-type fluid is considered de- 
sirable or necessary at pressures up to 
2000 psi and operating temperatures 
up to 150 F. Four-page Bulletin 55 
provides a complete description of the 
product. 

Sun Oil Company, Industrial Products 
Dept, Philadelphia 3, Pa. 


High Temperature Unit Coolers. Engi- 
neering data on this manufacturer's 
newest development in the refrigera- 
tion line, Tri-way Spasaver high tem- 
perature unit coolers, is the subject of 
Flyer S 741.03. Developed for serv- 
ice in rooms over 34 F, the product 
is detailed in the bulletin, which in- 
cludes a 17-point Table of Dimensions 
keying to diagrammatic cross-sections 
of the unit. Seven models comprise the 
series, with nominal capacities rang- 
ing from % to 2 ton. 

Drayer-Hanson, Div of National-U. S. 
Radiator Corporation, 3301 Medford 
St., Los Angeles 63, Calif. 


Temperature Measurement Devices. 
In a 96-page catalog, this manufac- 
turer presents his entire line of instru- 
ments. Section headings are aircraft, 
miniature and industrial thermocou- 
ples; resistance bulbs; wire and “Cera- 
mo” wire; connectors, panels, switches; 
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FRO THAT’S WHY ENGINEE 


TONAAGE SP TOSS THEIR 
HORSEPOWER weg OR HEATING AIR MOVING PROBLEA 
VENTILATING AND AIR TO TORRINGTON! 
IN ALL KINDS OF | CONDITIONING PRODUCTS 
TO THE ULTRA-PRECISE 
COOLING REQUIREMENTS 
OF SPAGE-AGE 
TRONICS EQUIPMENT. 


VAN NUYS, OAKVILLE. ONTARIO 
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controllers; recorders; indicators; and 
special instruments, including a tem- 
perature monitoring system, cold 
junction units and a calibration con- 
sole. 

Thermo Electric Company, Inc., Sad- 
dle Brook, N. J. 


Industrial Valve Buyers Guide. In- 
tended as an all-inclusive information 
piece for valve specifiers, 24-page 
Bulletin 1012 cross-indexes this com- 
pany’s line with the valves of 16 major 
manufacturers and contains a list of 
frequently-used abbreviations, a valve 
trim chart, list of valves conforming 


to Federal Specifications and complete 
figure number descriptions. A break- 
down of the product line by valve 
material and pressure class, and classi- 
fication by type, disc design, seating 
arrangement, stem operation, bonnet 
and end connection serves as an addi- 
tional guide to proper valve selection. 
Ohio Injector Company, Wadsworth, 
Ohio. 


Skylight-Ventilator Combinations. 
Roof ventilators incorporating Solar- 
aire modifications utilize translucent 
Fiberglas top plates, available in vari- 
ous colors, to provide a combination 


YKOLD PRODUCTS SEAL, HOLD AND PROTECT 
“INSULATION ON THIS TYPICALJOB 


WOOD STUDS 

WOOD SHEATHING 

LAYKOLD INSULATION ADHESIVE 

Brush or spray at 23 sq. ft. per gallon. Allow 
m to set (turn black) then press on membrane or 
blocks 

VAPOR BARRIER MEMBRANE 

Press into adhesive. Use 3” laps; 1 to 3 layers. 

INSULATION BLOCKS 

When first layer has been placed, set skewers 

and repeat for next layer of insulation. 

LAYKOLD MASTIC WEATHERCOAT 

Point joints and trowel scratch coat at 8 sq. ft. 

per gallon. Let dry. 

LAYKOLD WEATHERCOAT 


Trowel at 15 sq. ft. per gallon for water- § 


resistant finish. 


FLOORS 
TILE OR GRAVEL FILL 
For ventilation vs. freezing of the sub-grade. 


CONCRETE SUB-SLAB 

If new, use Hydropel integral admix at 1% 
gallons per sack of cement. Gives a dry slab. 
LAYKOLD INSULATION ADHESIVE 

Spray, brush or squeegee at 23 sq. ft. per 
gallon. Let set (turn black). Then press on 
membrane and block insulation. 

VAPOR BARRIER MEMBRANE 


Press into the adhesive. Use 3” laps—1 to 3 
layers. 


INSULATION BLOCKS 
2” LAYKOLD HEAVY DUTY FLOOR MASTIC 


Get all the facts on the Laykold Line of products for 
cold insulation construction from our nearest office. 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J. 
Baltimore 3, Md. 
Cincinnati 38, Ohio 


Portland 8, Ore. 
Oakland 1, Calif. 
Inglewood, Calif. 
San Juan 23, P.R. 


Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo. 
Tucson, Ariz. 


BITUMULS@® Emulsified Asphalts CHEVRON® Paving Asphalts » LAYKOLD® Asphalt Specialties PETROLASTIC® Industrial Asphalts 
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skylight-ventilator. Flyer S-59  pro- 
vides cuts and descriptions of four 
models. 

Western Engineering and Manufactur- 
ing Company, 4114 Glencoe Ave., 
Venice, Calif. 


Electrical Insulating Varnishes. Hav- 
ing as its subject the selection and 
application of these varnishes, 36-page 
Catalog E-IVC(891)JR gives complete 
details on electrical and mechanical 
properties as well as operating tem- 
perature limitations. Included are 
charts, graphs and illustrations on 
temperature conversion, solvents, spe- 
cific gravity, viscosity and other cate- 
gories pertinent to selection of in- 
sulating systems. Other sections con- 
tain data on selection of the proper 
varnish, impregnation methods, baking 
and curing procedures and storing and 
handling suggestions. 

Minnesota Mining and Manufacturing 
Company, Irvington Div, 900 Bush 
Ave., St. Paul 6, Minn. 


Heavy-Duty Motor Starting Relay. 
Typical applications of this heavy- 
duty (up to 30 amp, 115 volt) current- 
type motor starting relay, the Klixon 
6409 Series for single-phase ac appli- 
ances, are on motors for oil burners, 
submersible pumps and other station- 
ary equipment having starting loads 
over 10 amp. Detailed information is 
contained in 4-page Bulletin STRE-4. 
Texas Instruments, Inc., Metals and 
Controls Div, 34 Forest St., Attleboro, 
Mass. 


Fiberglas Duct Fans. Where air con- 
taining acids or alkalies must be 
moved, these duct fans of all-Fiberglas 
construction provide performance 
equal to that of stainless steel or 
monel. Identical to standard belt-drive 
duct fans in design and performance, 
these are made in 20-, 24- or 28-in. 
diam. Flyer A-116. 

Hartzell Propeller Fan Company, Div 
of Castle Hills Corporation, Piqua, 
Ohio. 


Heating Coils. Describing the con- 
struction and operation of Kennard/ 
Nelson Heating Coils, 32-page Bul- 
letin HC-102 presents explanations, 
graphs, charts and illustrations for 
standard steam, hot water, steam dis- 
tributing and double distributing coils. 
Featured are construction and dimen- 
sion data, air friction charts, tempera- 
ture rise charts, condensate rates, 
water velocity and pressure drop 
graphs, heat transfer factor graphs and 
net weights for different lengths and 
coil sizes. 

American Air Filter Company, Inc., 
215 Central Ave., Louisville 8, Ky. 
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B-R unit combines all the advantages of the gravity coil with 
the advantages of the fan type unit. The result of years of 
research and development, it is the evaporator that answers 
the problem when the installation requires that “extra” in 
performance. 


LOW AIR VELOCITY: Discharge velocities are no higher than a 
gravity coil—there are no air blasts. Ideal for installations 
where people must work in a refrigerated room. 


NO DEAD AIR SPOTS: By distributing the B-R units over the 
ceiling area, even temperature and humidity conditions can 
be maintained throughout the area. 


SPACE SAVER: Fits between the rails without hindering the 
movement of the stored product; it takes no usable space. 


DECEMBER 1959 


«KRAMER TRENTON CO... 


KRAMER Presents a New Evaporator Principle 


IDEAL FOR THE MEAT INDUSTRY: The B-R unit has proven 
very successful in the refrigeration of fresh meat. Shrinkage 
is cut to an absolute minimum, slime and mold are controlled, 
and the bloom and flavor is maintained. Ideal for carcass 
chilling, meat cutting rooms, meat storage rooms, aging 
rooms, smoked meat storage as well as pork, bacon and 
Sausage rooms, etc. 


MANY APPLICATIONS: Can be furnished with a hot gas heated 
pan for temperatures below 30°. Available as an “F” or “L” 
THERMOBANK system with or without the compressor for 
temperatures of 32° or lower. The B-R designs include units 
for Refrigerant 12, Refrigerant 22 and ammonia. 


Write for Bulletin R-462 


Trenton 5,N.,. 
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WATER 
REGULATORS 


1 te 300 Tons 


THREADED 
WELDING 
OR SWEAT 
FLANGES 


BACK 
PRESSURE 
REGULATORS 


1 te 3000 Tons 


CONTROLS 


A Line of Heavy-Duty 

Refrigeration Control 

Valves designed 
marily for Medium an 

Large Air-Conditioning 
and industrial Refrig- appLicaTions 

"eration 


Send for 
Condensed 


SOLENOID 
VALVES 


FREON-12 
© FREON-22 


1 to 1000 Tons 
AMMONIA REFRIGERATING | 


CHICAGO 12, ILLINOIS 


3004 W. LEXINGTON ST. 


‘/ Conditioning 
and 
refrigeration 


TEMPERATURE LIMITED 


BURLINGTON RD LONDON SW6 ENGLAND 
Phone: RENown 5813 (P.B.X.) Cables: TEMTUR LONDON 


LARGEST PRODUCER OF 
AIR CONDITIONING UNITS ! 


= 
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WHAT ASHRAE CHAPTERS ARE DOING 


(Continued from page 67) 


outside temperature, the inside temperature often 
rose to 85 or 90 F, necessitating the use of various 
methods to keep out the sun’s rays. Eventual solu- 
tion to the problem was the installation of Glare-X 
glass, which consists of a screen vacuum sealed be- 
tween two panes of glass. Tests indicated that 80 
to 82% of the sun’s energy was kept from entering 
the building by this means. 


KANSAS CITY... A panel consisting of an archi- 
tect, Mark Sharp; an engineer, J. R. DeRigne; a 
contractor, Henry Nottberg, Jr.; and a manufac- 
turer’s representative, Harold Burkhart, Jr., dis- 
cussed “Closed vs Open Types of Specifications” at 
this group’s first Fall meeting. Each panel mem- 
ber spoke briefly of the various types of specifica- 
tions, advantages and disadvantages of each type 
and which ones they favored from their own view- 
point. Gilbert Hellmer was moderator. 

Those attending a later meeting heard Charles 
O. Beacham, Chief Engineer with Carrier Corpora- 
tion’s St. Louis office, speak on “Applications of 
Absorption Refrigeration.” Illustrative slides ac- 
companied the talk, which covered principles of 
operation, methods of control, various applications 
and reasons for each, and advantages of this type of 
system. 


NORTHEASTERN OKLAHOMA New by- 
laws for the Chapter, having been made available 
to the membership prior to the business portion of 
the evening’s program, were discussed and voted 
on affirmatively at the October 19th meeting. 

Presenting a talk accompanied by slides, Guest 
Speaker C. R. Apitz of Clark Brothers Company 
addressed members on the ce of the gas tur- 
bine. Although in use for years, the gas turbine 
has not been popular until recently, when it was 
made available in smaller sizes, he stated, describing 
it as an energy converter, with the energy in two 
usable forms, oné as shaft power for a prime mover, 
the other recovered exhaust heat. This latter may 
represent as much as two-thirds of the available 
energy of the turbine, and has, in the speaker’s 
opinion, great potential for use with absorption-type 
air conditioning equipment as auxiliary heat. Utiliza- 
tion of recovered heat is making the gas turbine 
reasonably competitive in initial cost. 


MONTREAL . . . Keen competition between su- 
permarkets today calls for full efforts by the design- 
ers of these establishments in the consideration of 
economy of operation. Speaking on the subject 
“Waste Heat is Now Space Heat in a Supermarket,” 
Reuben Brasloff, a partner in the firm of Mendel, 
Brasloff, Lassman and Sidler of Montreal, explored 
this problem at the October meeting. Outlining the 
development of supermarkets in recent years with 
regard to the changes being made in the refrigera- 
tion equipment used for the cold counters, he gave 
as an example an existing store. In this cited installa- 
tion, the use of individual air-cooled condensers 
grouped in one location lent itself to application 
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It happened again in 1959... 
Tuttle & Bailey air distribution 
equipment was installed in the 
nation’s significant buildings. 


division of Allied Thermal Corp. New Britain, Connecticut 
Tuttle & Bailey Pacific, Incorporated, City of Industry, California 


| = | 
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of a heat recovery system, accomplished by intro- 2.9, 
ducing the heat given off by the refrigerating units if 
to the air conditioning system. The only additions 
necessary to a standard system of air vag. ge or 
ventilation were three additional dampers an 
fourth sequencing stage in the control system. Po 


much as 25% of the total capacity of the heating ee 
plant can thus be recovered, according to speaker 
Brasloff. 


ROCHESTER .. . Speaking at a joint meeting of 
this Chapter and the Illuminating Engineering So- 
ciety, Will S. Fisher of General Electric Company e 

discussed integrated lighting and air conditioning IS 
systems. Current lighting recommendations, he de- 
clared, have reached a level where lighting loads 


KIN may have considerable influence on the design of 
LAR the air conditioning system. Projected levels of 300, 
ent EMPERATURE 400 and 500 footcandle make it imperative to solve 
vgn! ‘eal wae MI-TEMP the problems of high radiant heat and internal loads. 
Cet LOUISVILLE . . . There is not necessarily a static 
pitt see relationship between the cost of goods or services 
With Patented and value, in the opinion of C. Michael O’Grady of 
FROST-0-TROL® General Electric Company, who spoke on “Better 


Design and More Profits Through Value Analysis” 
at the October meeting. To arrive at a goal of opti- 
mum value in anything, a set of steps was outlined 
by him, calling for evaluation of the worth of the 
function or product, comparing designs, securing 
all the facts, consideration of every possible source 
and of known but often neglected techniques. Since 
no design is ever Sapo it was contended that con- 
tinued periodic value analysis can often lower manu- 
facturing costs from 15 to 50%. 

In the question and answer period following his 
address, some listeners questioned the or 
of value analysis to apparatus design work in whi 
many ASHRAE ona are engaged. Others felt 
that research and development engineers should not 
be encumbered with v: i analysis considerations. 


automatic hot 
gas defroster 


Secret of this efficient, easy-to-install unit is the factory 
installed patented metering orifice which controls hot 
gas in the defrost cycle and prevents slugging of re- 
frigerant into the. compressor. Thousands in use in 
the U. S. and many foreign countries. 


LARKIN In reply, the speaker expressed the feeling that value 

analysis is a valuable tool which can be used advan- 

ELECTRIC DEFROST tageously to supplement any engineering endeavor. 
LOW 

DALLAS & FORT WORTH . . . Discussing obser- 

TEMPERATURE vation perception, Timothy Waad of E. duPont 

HUMI-TEMP spoke on the subject “Semantics of Sight” at the 


joint meeting of these two chapters held October 
19th. Included in his topic was work simplification, 
industrial engineering, power of observation and 
audience participation. 


Sealed electric heaters embedded in the coil defrost 


WISCONSIN . . . Continuing its practice of hav- 
this unit by radiation, conduction and convection. © aus C 


ing two speakers per meeting, this Chapter had, as 
preliminary yee John Folwell of Johnson Wax 
Company and, as the main speaker, Jack Harris of 
Korfund Company. 

Considering such points as negligence of manu- 
facturers in lack of services after equipment is sold, 
Folwell spoke on “The Consumer's Viewpoint”. Sug- 
gestions offered as possibly improving customer- 
manufacturer relations were: — operating 


Defrosting and refrigeration circuits are completely 
independent. Top efficiency and low operating cost 
are assured, 


See your wholesaler, or write for 
bulletins 1032 and 1055. 


witty. instructions to be made out for the complete 
il plant on a new system, review of the entire sys- 

Se? i ih Ht tem by the customer with the manufacturer’s assist- 
INC. y 


ance once a year, use of experienced servicemen 
519 Memoriai Dr., S.E. P. O. Box 1699 


ATLANTA 1, GEORGIA 


Sil 
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it’s the balance that counts.. 


that’s why | 


with balanced drying and filtering ~ 


is the best engineered filter-drier 
you can buy today! 


Drymaster Filter-Driers meet the most 
exacting needs of today’s modem refrigera- 
tion system. Engineered and rated in every respect 

in accordance with ARI Standard 710-58, Drymaster does 
both filtering and drying perfectly . . . gives guaranteed 
balanced performance. To provide the versatility to meet the 
demands of every installation, Drymasters are available in a. 
wide range of types, capacities and sizes with either male, 
female flare or copper solder-type end connections for easy 
installation . . . Drymasters are also available in combination 
with the Sightmaster Liquid Indicator. s 


| Drymadlen is engineered for today’s modern : 


refrigeration systems 


SHOCK-PROOF ASSEMBLY— : 
fully activated, pressure-molded briquette cushion suspension for internal parts; 
removes ALL meisture, acid, sludge end heavy-welded body construction 
micron-size foreign particles. Unequalled in makes Drymaster Shock-Proof. 
moisture absorbing capacity; surface and 


internal depth filtering is unsurpassed by 


comparable sized driers. 


tube with monel screen makes 
a doubly effective safeguard 
against dirt and sludge. 


MUELLER BRASS CO. 


For sizes, com informa- 

PORT HURON 15, MICHIGAN 

master Filter-Driers, send for VAMPCO ALUMINUM PRODUCTS, LTD., STRATHROY, ONTARIO 

new bulletin. Just released. Exclusive Canadian Representative for Mueller Brass Co. Air Conditioning and 
273 Refrigeration Products. 
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OWNER: R. £, DUMAS MILNER, JACKSON, MISSISSIPPI 
HEDRICK & STANLEY, ENGINBERS, FT. WORTH 


24 PACE-SETTING NEW D-H HIGH 


PRESSURE H.C.D. AIR HANDLERS DO IT 


... AT NEW KROGER BLDG., CINCINNATI. 


NEED LITERATURE ? 


drayer-hanson 


NATIONAL U.S8. RADIATOR CORP 


3301 MEDFORD ST., LOS ANGELES 63, CALIF. 
CABLE: CLICONI, LOS ANGELES 
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and prompt shipment of parts. It was further pro- 
posed that the general contractor and consulting 
engineer have the system checked by one of the 
persons responsible for the design. 

Stressing that the main aims of his organization’s 
equipment was not to eliminate vibration but rather 
to isolate it, speaker Harris presented a talk on 
“Vibrations of Air Conditioning and Refrigeration 
Equipment”. He reviewed the theory of vibration 
transmission and the materials used as dampeners, 
such as cork, rubber, layers of these two, and steel 
springs. Various applications described for the vi- 
bration isolators were fans, compressors, recipro- 
cating pumps, air handling units, transformers and 
centrifugal compressors. Established during the ques- 
tion period which followed was the fact that vibra- 
tion isolator installations are not possible under 
water. 


FLORIDA WEST COAST .. . Examining the 
various methods used in the design of duct systems, 
Steve Shelton, guest speaker at the October meeting, 
explored the advantages and disadvantages of the 
velocity reduction, equal friction and static regain 
methods, recommended that the last mentioned 
method be used in duct design for higher velocity 
systems. Stressing the importance of duct design with 
regard to the over-all efficiency of the system, he 
also discussed noise problems encountered in air 
distribution systems relative to the allowable noise 
as caused by dampers, turning vanes, branch take- 
offs, grilles, ete. 


NEBRASKA . . . Atomic power was the subject 
presented at the October meeting, with Dr. Glenn 
Murphy, Technical and Applied Mechanics vm 
head, Iowa State University, delivering the tal 

a general review of the various aspects of nuclear 
energy. 


- NEW YORK ... . Since the introduction a few 
- vears ago of foamed plastics as insulation for use in 
_ heating, air conditioning and refrigeration applica- 
tions, its rapid degree of acceptance has been some- 
what according to a panel composed of 
Richard R. Voorhees, Frederick E. Sullaway, Jr., 
and Frederick $. Donnelly, Jr., of Armstrong Cork 
Company. Speaking at the October meeting, panel 
members agreed that this foamed plastics insulation 
owes its popularity primarily to the fact that it 
provides a combination vapor barrier and insulating 
material and, due to its flexibility, permits installa- 
tion “around corners” without need for special pre- 
formed fittings. 

Highlighting the program was a colored sound- 
slide film tracing the growth of this material from 
its inception to the present. Shown in the film were 
methods by which plastics insulation has been ap- 
plied to 45 installations of different types throughout 
the country. 


MICHIGAN .. . Members attending the October 
19th meeting of this group were taken on a tour 
of the Enrico Fermi Atomic Power Plant near Mon- 
roe, Mich., where a lecture and two films introduced 
them to the installation. Included in the tour of 
the plant, which contains such equipment as a fast 


ASHRAE JOURNAL 


: 
| Ig 
of re 
= | joint 
| LEAK) 
| 5 
and 
2 DucT 
| blin; 
For 
= Liter 
; = Harn 
| ing | 
willir 
= meta 
D 
| EC 


Installers as well as manufacturers 
of refrigerating, air-conditioning 
and heating equipment, contrac- 
tors, designers and consulting en- 
gineers—all are finding that “‘the 
best thing in the joint” is Handy 
& Harman’s silver brazing alloy 
S1L-Fos or SiL-Fos 5. 


The benefits inherent in these al- 
loys apply to the most complex 
joints and installations as well as 
to the simplest. With SIL-Fos, in- 
stallation speed or production vol- 
ume depends entirely on your 
particular needs; a few assemblies 


with SIL-Fos brazing. 


STRENGTH—The strength of a properly designed and brazed 


The two best ways 
to join copper tubing: 
HANDY & HARMAN 


SIL-FOS 


SIL-FOS 


an hour to literally hundreds of thousands a day—SIL-Fos 
adapts readily. Here are what you and your product get 


shocks and radical temperature 
changes fully as well as the metals 
they join. 

CORROSION RESISTANCE— With occa- 
sional exceptions, SIL-Fos joints 
offer strong and lasting resistance 
to a host of corrosive media. 

EASY INSTALLATION—FAST PRODUCTION 
—With Sm-Fos you can get any 
production you want—you have a 
choice of heating methods, jigging 
setups, inspection techniques, etc. 
ECONOMY—Low flow point, fast 
brazing action, reduced labor costs 
and vastly reduced reject rate; 


plus the small amount of alloy needed to make a joint put 
SIL-FOs in a low-cost catagory unequaled by other methods. 


S1L-Fos joint exceeds that of the metals joined. Alley 


LEAKTIGHTNESS—SIL-F0S joints are liquid and gastight, and 
remain so under severe pressures and the stresses of shock 


and vibration. 


buctitity—SIL-Fos joints have exceptional ductility; ena- 
bling them to withstand stresses and strains of vibration, 


Further details on 
Fos and Sit-Fos 5 can be 
had in the form of Technical 
Literature from Handy & 
Harman. Send for Bulletin 20. 
Our research and engineer- 
ing people are ready and 
willing to help you with any 
metals joining problem or 
plan you may have. 
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For use in joinin 
ONLY 


Silver Starts to flew at Free Flowing at 
Content % Type F 
SIL-FOS 15 Wide |1185 641 1300 704 
Melting 
SIL-FOS 5 5 Range |1195 646 1300 704 


metals. Used par- 
ticularly on copper, 
brass and bronze. 
Specially effective 
in joining pipe and 
tubing and on elec- 
trical work. 


\ HANDY & HARMAN 


Source of Supply and Authority on Brazing Alloys: =»: 
HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38, N.Y. 
DISTRIBUTORS IM PRINCIPAL CITIES 


ATLANTA, GA. 
BRIDGEPORT, CONN. 
PROVIDENCE. 1. 
CHICAGO. ILL. 
CLEVELAND. 
DETROIT. MICH. 

LOS ANGELES. CALIF. 
OAKLAND, CALIF. 
TORONTO, CANADA 
MONTREAL. CANADA 
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breeder reactor, liquid sodium system with sodium 
pumps, heat exchangers and a 100,000 kw turbine, 
were visits to the Atomic Information Center, the 
reactor building and other accessible portions of the 
grounds. 


How to balance air conditioning, | 
heating and ventilating systems 


BRITISH COLUMBIA . . . Illustrating his talk 
with slides, Donald Cousins of the Marley Company 
covered the fundamentals of water cooling in air 
conditioning, cooling tower equipment and mainte- 
mance, at this group’s last meeting. Tracing the 
_ evolution of the cooling tower and problems of 
cooling water, he emphasized a few basic design 
principles. Pamphlets summarizing the important 
|. points in his address were circulated to the mem- 
- _ bership, to facilitate the question and answer period 
_ = which followed. 


CINCINNATI . . . Holding its first technical ses- 
sion of the year recently, this group had as speakers 
two officials of Keco Industries, a producer of 
refrigerating equipment. Presented by George An- 


Color-coded pushbuttons put air velocity, air tem- 


perature and static pressure at your fingertips in 
the new Model 60. Anemotherm Air Meter. De- = drews and W. J. Downs was an illustrated talk on 


veloped by the Anemostat Corporation of America, er and operation of a missile cooling 


this versatile, accurate instrument helps you bal- 


ance and check any air system. It pays for itself =  siles as Atlas and Thor, and satellites such as the 
through time saved on only one major job. = Discoverer series, these mobile units are able to 
@ Write for Bulletin 55. conduct air at two different temperatures under high 
static pressures through long, flexible ducts, which 
is done with both centrifugal blowers and positive 
| displacement pumps. Fitted into a compact trailer, 
| = units are protected against heat, cold, humidity, 

' = fungus, mud, dust and salt spray. Problems of 
You don’t have to clean out scale like this.., | = design include the necessity of the units being 
explosion-proof, able to withstand jolting over rough 
terrain while maintaining accuracy of performance 
and not affecting nearby radio signals. 


AC 1338A 


OSTAT CORPORATION OF AMERI 


«10 EAST 39th STREET, NEW YORK 16, N. Y. 


RHODE ISLAND . . . Explaining the various HE 
types of heating traps and methods of storing heat 
in large tanks of water underground, Henry E. 


9 
~ 
a 


‘ 7 = Vogeli, Chief Development Engineer for American 
. v1! | Brass Company, lectured on “Solar Heating” at this 
; Fr group’s last meeting, accompanying his talk with 


slides. Expounding on piping systems and method 
of pumping in some detail, he pointed out that 


although wet earth is a good conductor of heat, 

heated tanks underground dry the surrounding 
6 * | = earth, which then acts as an insulator. 

i cop 
PHILADELPHIA .. . Division of the October 
= meeting into two sections, Educational and Techni- vel 
= cal, enabled members to hear two lectures in the 
® _ = course of the evening. Speaking during the Educa- Thi 
C ALGON ECONOMY = tional Session, Daniel E. Kramer of Kramer-Trenton hig 
- Company presented a program covering “The Appli- oc 


cation of Air-Cooled Condensers to Large Tonnage 
Systems.” 


Specially formulated for safe, low-cost cleaning of cooling In an address intended to present the highlights 


water systems. When economy and safety are prime con- Mes It 
SC emema* Powdered Acid from your of the local Trane Company office and Technical 


Session speaker, showed what factors enter into selec- 
Cc y.\ LGON COMPANY tion of these various types of systems when applied 
to specific building types, such as new and existing 
DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. ‘14: 
structures, hotels and office buildings. 


HAGAN BUILDING, PITTSBURGH 3O, PA. 
in Canada: Hagan Corporation (Canada) Limited, Toronto 
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HERE'S WHY SO MANY ENGINEERS SPECIFY 


Phelps Dodge Copper Tube for refrigerating, 
alr conditioning and heating units! 


Phelps Dodge has complete control of its copper 

tube from original source to finished product. The 
copper used in Phelps Dodge tube comes from Phelps 
Dodge-owned open-pit mines, is smelted in Phelps Dodge 
refineries and fabricated in modern Phelps Dodge mills. 
This overall Mine-to-Market control is assurance of 
highest quality and finest workmanship. 


Phelps Dodge devotes particular attention, 
throughout fabrication, to uniform anneal for tube 


flaring and careful control of die draw for close tolerance. 


Phelps Dodge can supply maximum tube lengths 

and precise wall thicknesses engineered to customer 
specifications; straight length tube tempered to meet 
bending and expanding requirements. 

Phelps Dodge multiple mill operation guarantees a 

steady source of tube supply to meet the needs of 
manufacturers of refrigerating, air conditioning and 
heating equipment. 


It’s the famous Mine-to-Market Quality Line . . . sold the quality way—through authorized wholesalers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
New York, N.Y. « Los Angeles, Calif. 
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Another Tinnerman Original... 


Nut-in-a-cage eliminates welding or staking... 
SPEED GRIPS° hold themselves on panels! 


Wherever you require a heavy-duty, multi- 

thread, self-retaining fastener, a Tinnerman 

SPEED Grip Nut Retainer answers the need, 
- holds down assembly costs. 

SPEED Grips snap into place... some into 
panel holes...others over panel edges. No 
special tools or skills required. Spring-steel 
fingers grip the panel, yet let the nut float to 
compensate for normal panel-hole misalign- 
ment. Welding, staking and clinching are 
eliminated. SPEED Grips can even be applied 
after panels have been finished, avoiding paint- 
clogged threads. 

SPEED Grips are available in a wide range 
of sizes and types, including front-mounting 
nut and bolt retainers for hard-to-reach or 
blind locations. 

See your Sweet’s Product Design File, sec- 
tion 8-T for data on these and other SPEED Nut 


Brand Fasteners. Your Tinnerman representa- 
tive has complete information and samples. If 
he isn’t listed under “Fasteners” in your 
Yellow Pages, write to: 


TINNERMAN PRODUCTS, INC. 
Dept.12 P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


Speed Mula’ 


FASTEST THING IN FASTENINGS ® 


CANADA: Dominion Fasteners Ltd, Hamifton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy Gmbi, Peidelberg. 
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Precharged tubing is 
formed and fitted to meet 
each installation need. 
Note Self-Sealing Coupling 
halves on tubing have pro- 
tective dust plugs to protect 
thread and valve. 


Aeroquip 5500 Series Self-Sealing Couplings are de- 
signed to meet requirements for refrigerant lines used in 
remote type refrigeration and air conditioning units. 
Factory-charged package units can be stored for long 
periods without leakage, then installed quickly, without 
bleeding and charging of the complete system. 

Lennox is one of many equipment manufacturers who 
are users of the dependable 5500 Series Coupling on 
evaporator and condenser units. 

The Aeroquip 5500 Series Self-Sealing Coupling fea- 
tures a leakproof design using only one mechanica! joint. 


AEROQUIP CORPORATION, 


Connection of precharged 
Lennox units to the tubing 
is quick and easy. There is 
no need to bleed and field 
charge the completed in- 
stallation. 


Each coupling half is brazed directly to tubing, elimi- 
nating adapters and screwed joints where leakage would 
be possible. Each coupling half seals tight until con- 
nected, preventing loss of refrigerant or inclusion of air 
into the system. As the coupling halves are joined by a 
hex union nut, the valves open to provide a full flow of 
refrigerant, with minimum pressure drop. 

Aeroquip 5500 Series Self-Sealing Couplings are avail- 
able in sizes to fit tubing from “4” to 1%”. Write for 
Bulletin IEB-32A for full details. 


Listed by Underwriters’ Laboratories, Inc. 


JACKSON, MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO @ WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD ¢ AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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BEFORE YOU BUY, THINK: 


Will acid upset your cooling water system? 


NOT if your water-cooled refrigeration condensers 
are cleanable mechanically like Halstead & Mitchell's 


Scale and sludge deposits seriously reduce heat transfer in 
condensers and affect system performance unless removed. 
Deposits can be cleaned from H&M water-cooled condens- 
ers safely with a simple, mechanical tool—faster, more com- 
pletely and at less cost! No need ‘o risk acid damage to con- 
densers, cooling towers and pumps. 


Halstead & Mitchell condensers have brass headers which 
are easily and quickly removed for cleaning. Seamless cop- 
per tubing is arranged in double-tube design for true, posi- 
tive counterflow heat exchange. U/L approved, condensers 
are readily set up in racks with multiple condensing units. 
Ask your local wholesaler for complete information, or 
write to Halstead & Mitchell, Bessemer Building, Pitts- 
burgh 22, Pennsylvania. 

Water-Cooled Condensers - Cooling Towers - Air-Cooied Condensers - Finned Coil Products 


H&M CLEANABLE 
WATER-COOLED CONDENSER j 


DEC 


INSIDE STORY 


reveals why Penn water valves 
stay on the job longer! 


Look inside the Penn water valve shown below. 
See how the two diaphragms keep water away 
from the bellows, range spring and sliding 

parts. Water... with its rust, corrosion and 
sedimentation...never has a chance to attack 
these “working parts” and cause destruction. That's 
why the Penn Series 246 stays on the job much 
longer than ordinary valves! 


This is one of the many reasons why more manu- 
facturers and installers buy Penn than any 
other valve and why we say... the Series 246 is 
your best buy! Ask your wholesaler, he'll tell you... 


Try Penn on your next job! 


PENN CONTROLS, VC. se, 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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New Westinghouse GUARDISTOR motor 
stops motor failure caused by excess heat 


At last, positive protection against motor overheating with this unique 
Westinghouse motor development. Smaller than an aspirin, 

the heart of the Guardistor* motor is a PTC} Thermistor embedded 

in the motor windings to sense temperature rise immediately. 


With normal motor temperatures, the thermistor has 
low resistance which remains nearly constant up to a 
predetermined critical temperature. At this temperature, 
a 100 to 1 or more increase in resistance occurs 

for a small increase in temperature. The resistance 

stops current flow activating a control designed 

to “WARN” or “ P” a motor failure. 


The Guardistor motor and associated control 

s integrates all heat-causing factors of load, 
ambient, and power supply right in the 

a motor windings to give you complete 
~~ protection against motor burn-out. 


> *Trade-Mark 
* tPositive ‘Temperature Coefficient 
» J-22155 


you CAN BE SURE...1¢ vs 


Westinghouse 


WATCH "WESTINGHOUSE LUCILLE BALLOLS! ARNAZ SHOWS" TY FRIDAYS 
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Every Air Conditioning Installation 


SPORLAN PEAK 


PERFORMANCE... Right Down 
the Line 


Sporlan Catch-All filter-driers with the famous molded 
porous core, keep systems perfectly clean, perfectly dry and 
acid free! 


Sporlan’s amazing new SeeeAll moisture & liquid 
indicator shows whether the refrigerant is wet or dry and if 
the system is fully charged. 


The superior design of Sporlan Solenoid Valves with Blue 
Seal Coils gives high MOPD ratings, permitting them to be 
used on applications with either refrigerants 12 or 22. 


The Flow-Master element, exclusive with Sporlan Therm- 
ostatic Expansion Valves for air conditioning, minimizes 
valve hunting and smooths out evaporator performance. 


Sporlan Refrigerant Distributors with the versatile 
interchangeable nozzles, not only permit a wide range of coil 
applications, but give uniform distribution to any number of 

circuits regardless of load or evaporator temperatures. 


S. ¢¢ whether your next air conditioning job is large 


or small, buy Sporlan throughout and get 
Peak Performance Right Down the Line! 


See your Sporlan Wholesaler today. 


RVAN vaALvE COMPANY 


7525 SUSSEX AVENUE 
ST. LOUIS 17, MO. 


EXPORT DEPT. + 85 BROAD STREET * NEW YORK 4, N. Y. 


Our 25t4 A nniversary... 1934-1959 
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THE PEOPLE WHO KNOW RE ‘RIG {RATION 


DEPEND ON THE PEOPLE WHO KNOW || |}/ \(7 Best: 


THE CLEANEST TUBING YOU CAN BUY... | 
UNDER PRESSURE EVERY INCH OF THE WAY! @ 


Every inch of GM Steel Tubing is pressure-tested and cleaned. Solvent is introduced 
under pressure to all bulk coils, checking structural strength and assuring an I.D. A 
free of internal residue. Then after your specifications oa shape—as in the ser- - 
pentines above—they are again tested under pressure to assure a clean, leak-proof f 
tubing that will stand up under the most rigid conditions for the life of your product. 
Call a GM Steel Tubing Sales Engineer today. Put some of this top-quality tubing 
on test now. See how you can save time and money with the cleanest tubing you 
can buy. Rochester Products Division of General Motors, Rochester, New York. 


STEEL TUBING 
BY ROCHESTER PRODUCTS 


AMERICA'S LARGEST MANUFACTURER OF REFRIGERATION TUBING 
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G-E Drawn-case Capacitors Now Offer 
Protection Against Corrosion 


Unique Bushing Design and Automated Application 
of Granite-gray Paint Assure Uniform, Durable Finish 


Accelerated tests in simulated industrial atmospheres 
proved that this new G-E Granite-gray paint finish in- 
hibited rust and stain formation many times better than 
finishes used earlier. 


Where other finishes were heavily corroded in as 
little as 250 hours in a 20% salt fog at 95F and 
85-90% relative humidity, the Granite-gray paint 
showed only minor effects, even after 1000 hours. 


Chosen only after comparative evaluation of 46 
different finish systems under adverse climatic condi- 
tions, this remarkable new finish results in longer, 
trouble-free capacitor life. 


. To assure you of the maximum protection that 


Granite-gray paint offers, it must be applied in a uni- 
form film completely covering the capacitor case. Gen- 
eral Electric assures complete uniform coverage by 
use of a unique beveled phenolic-cup bushing and 
fully automated application of the paint. The new 
beveled cup facilitates complete paint protection of 


INSULATION 


NEW BEVELED-CUP BUSHING 


cover as well as case (above). While maintaining in- 
creased electrical creepage distance, the new cup shape 
also eliminates the collection of troublesome moisture 
around the terminals, 

Granite-gray paint meets Underwriters’ Laboratory 
requirements for all outdoor condensing and central air- 
conditioning applications. 


For maximum protection against salt fog, industrial fumes, slinger condensate and other cor- 
rosive elements, specify G-E Capacitors with Granite-gray paint. Further information is avail- 
able from your nearest G-E Sales Office, or write General Electric Company, Ft. Edward, N. Y. 


448-6 


GENERAL ELECTRIC 
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FLUOR 


throughout the world. 


(An average of one new industrial 
and commercial cooling tower VEA RS 0) - 


is erected by Fluor 


Ask for our brochure 


that shows why Fluor Towers y0 ul 


mean more efficient operation. 


See our exhibit in Dallas at the 


2nd Southwest Heating and Air Conditioning Exposition sk 
February First to February Fourth. 
Fluor AIR CONDITIONING : 


AND REFRIGERATION 
PRODUCTS COMPANY COOLING TOWERS 


A division of The FLUOR CORPORATION, Ltd. 


GENERAL OFFICES: 
SANTA ROSA, CALIFORNIA 
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creates confidence in YOU! 


“COPPER TUBE is in the ‘specs’ of all quality jobs” 


says the consulting engineer 


What other material has copper tube’s combination 
of valuable properties? What other material resists 
corrosion so well...can be joined so easily...can 
take years of tough punishment...transfers heat so 
efficiently ...is suitable for such a variety of refrig- 
erants and lends itself to so many types of installation 
and fabrication processes? There is none! 

In addition to all the performance features of 
copper tube... air conditioning and refrigeration men 
consistently find the overall cost of using copper tube 


WS 


to be lower than less durable metals. This is because 
copper tube is so much easier to work with...in the 
plant or on the job. 

If you have a choice... always make it copper. It 
builds confidence in the job you do, the product you 
sell and in you. 


Look for “Made in U.S.A.” on all copper tube. The manufac- 
turer's brand name and this symbol also are used by many 
U.S. copper and brass mills to designate tube products that 
meet the exacting standards of American industry. 


MADE IN USA 
TO THE STANDARDS 
OF AMERICAN INDUSTRY 


for Air Conditioning 
and Refrigeration , 


S 


COPPER & BRASS RESEARCH ASSOCIATION + 420 LEXINGTON AVE., NEW YORK 17, N.Y. 
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Another RECOLD engineering achievement... 
THE CLOSED-CIRCUIT EVAPORATIVE WATER COOLER 


Serves many industrial and commercial liquid cooling applications yr 4 
by continually recirculating pure water through the 
RECOLD EVAPORATIVE WATER COOLER, assuring: 


Elimination of scale throughout the system 
Constant condensing tem>reratures 


Reduction in total refrigeration maintenance 
costs of at least 50% 


Flexible capacity for future growth 


for complete catalog information write: 


COILID CORPORATION 


7250 East Slauson Avenue, Los Angeles 22, Calif. 
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STYROFOAM 


Key to permanently low operating costs 


When Styrofoam* insulates low tempera- 
ture space, the long term costs of operating 
refrigeration equipment tumble to a new 
low ... and stay low, permanently! There’s 
no loss of insulating efficiency with the pas- 
sage of time, thanks to an unmatched com- 
bination of physical properties. 


Here’s a rigid plastic foam insulation with 
thousands of tiny, individual air cells in 
every cubic inch. This cellular structure 
provides an extremely low “K” factor plus 
high resistance to the passage of water and 
water vapor. With Styrofoam there’s no 
water pickup . . . consequently its heat con- 
ductivity stays low. And when heat load 


stays at virtually the same low level over 
years of service, your equipment operating 
costs stay uniformly low, too! 


And here’s another important factor in low 
operating costs. Because Styrofoam won’t 
freeze, swell or crack — won’t permit ice 
formation, often the cause of buckled insu- 
lation—there’s no need for periodic replace- 
ment and your equipment won’t have to 
work overtime removing heat introduced 
during repair. 

For more information, contact the Styro- 
foam distributor near you, or write THE 
DOW CHEMICAL COMPANY, Midland, Mich., 
Plastics Sales Dept. 2222JZ12. 


*Dow's registered trademark tor its expanded polystyrene 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


28 


ASHRAE JOURNAL 


DEC 


‘ 
a 
: 


KRACK always delivers 
rated capacities! 


To effectively refrigerate an area of 
52,848 square feet the Allegheny Stor- 
age Company chose 50 KRACK Model 
HG-1200-FLA Coolers in their new Pitts- 
burgh warehouse. Rigid specifications 
had to be met and KRACK met them: 
initial investment had to be kept to a 
minimum; uniform temperatures and 
minimum velocities were a must; operat- 
ing and maintenance costs had to be 
kept down—these and many more ex- 
acting requirements were fulfilled to the 
letter by KRACK units! 


Model HG-1200-FLA Low 
Temperature Hot Gas De- 
frost Product Cooler fea- 
tures a hot gas coil under 
the drain pan. 


Shown above is small seciion of Allegheny Storage 
Company's new warehouse designed by Grove, 
Shafer & Associates, Pittsburgh. 


Allegheny Cold Storage Co. of Pittsburgh... 
..stores 18 million lbs. of frozen food at 0°F. 
and does it ECONOMICALLY with KRACK! 


No lost stacking space— Quick automatic defrosting— 
Krack ceiling mounted units left floor space minimum amount of labor and time required. 
100% usable. 


Good air distribution— New Automatic Hot Gas Defrost Systems for 
is accomplished without the use of expensive 


duct work by properly spacing the 50 Krack Direct Expansion, Flooded or Recirculated 
Unit Coolers. Freon or Ammonia—Ceiling or Floor Mounted. 


Al 
j airs REFRIGERATION APPLIANCES, Inc. 
gy REFRIGER ATION J couPON 917 W. Lake St., Chicago 7, Ill. 
For FREE Name 
APPLIANCE! 
Street 
Manufacturers of Freon, Recirculated, City Zone State 
Flooded or Direct Expansion Ammonia HG1-658 oo 
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m2 BASIC COMPRESSOR MODELS 


“aaa many Tecumseh hermetic compressors represent, over 2000 
different Bills of Material. This wide selection best serves your in- 
terests .by offering the exact model you require to balance:your 
system. These models range from 1/12 through.5 HP. These in- 
, clude variations in: physical size; capacity within each horsepower 
_ ¥size; tube and valve arrangements; torqué; voltage; refrigerant; 
~~ and air, air/water, or water cooled adaptabilities. Whatever your 
need, Tecumseh can serve it best. 


The Leader Serving Leaders in the Air Conditioning and Refrigeration Industries 


TECUMSEH: PRODUCTS COMPANY 


EXPORT DEPT: P. ©. Box 2280, 24530 Michigan Ave., W. Dearborn, Michigan i 


CANADA: Tecumseh Prodects of Canada Limite d, 1667 Dundas St., London, Ontario. 


TECUMSEH 
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There’s almost limit 


the things 


Bundyweld is the orig- 
inal tubing double- 
walled from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
highburstingstrength. 
Sizes up to %” O.D. 


Bundy can mass-fabricate 


The old adage, ‘‘Don’t count your chickens before they hatch,” 
is a good one .. . but it rarely applies to Bundy. That’s because, 
no matter how complex your tubing problem, you can count on 
Bundy for the perfect solution. 


Bundy engineers and designers are backed by years of experience 
in the mass-fabrication of steel tubing. And they are available to 
you at any stage of product development for time- and money-saving 
suggestions. Their key: Bundyweld®! 


Bundyweld steel tubing is double-walled, copper-brazed, leak- 
proof by test, and the safety standard of the refrigeration industry. 
Beveled edges provide smooth inside and outside seams. No inside 
flash to be removed. 


So, when you want to talk tubing, talk to the leader—Bundy! 
Phone, write, or wire Bundy Tubing Company, Detroit 14, Michigan. 
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No matter what type of 
mass-fabrication you 
require, Bundyweld may 
be your answer. Shown 
here are just a few tubing 


operations designed and 
fabricated by Bundy— 
cE many for use in the refrig- 
eration industry. 
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There’s no substitute for the original 


BUNDYWELD. TUBING 


| WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING © AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 
BUNDY TUBING COMPANY « DETROIT 14, MICH, » WINCHESTER, KY. * HOMETOWN, PA. 


GROOVED DOUBLE-FLARED COILED SHEARED FLANGED PIERCED 
4 
SWAGED UPSET NOZZLE NOTCHED BEADED SOLDERED MINIMUM RADIUS 
BIFURCATED PRECISION-GROUND SLOTTED FLATTENED EXPANDED DOUBLE UPSET 
END CLOSURE CONNECTION 
, 


@ Air Conditioning 
@ Refrigeration | 
@ Electric Motors 


4 Save money ... time... effort . . . order everything you 


need from the most complete catalog of all. Over 10,000 
q items carried in stock! Your orders filled with speed and care. 
aq WHOLESALE ONLY! We sell you . . . not your customers. 


AND FOR REALLY AMAZING BARGAINS... 


This New addition to the J-E yong sm 


Alters) The FLYER lists 
SURPLUS BARGAIN hundreds of thousands @ Economical temperature control. 
4 of dollars worth of @ Separable solder flange 
a surplus stocks, overruns, for easy installation. 
‘ | closeouts, etc.,at a fraction ‘ 1 
i of your regular cost. | @ One size for 2 to 10 gpm 
i Write on your letterhead for the new DEPENDABOOK and BARGAIN FLYER. | for simple selection 
; i Order by mail or pick up from our nearest warehouse. Write for information bulletin today. 
THE HARRY ALTER CO., INC. 
n 
134 Lofayette St. 695 Stewart Ave., S.W. 


4427 Geraldine Ave., St. Lovis 15, Mo. 
New York 13, N.Y. Atlanta 10, Ga. 


FREE PARKING—FAST COUNTER SERVICE 


Order Form — Bulletin on 


CRYOGENICS LIQUID EVE’ 


Bulletin contains 4 papers pre- POSITIVE SEALING INDICATORS 
i sented at Conference on CRYO- i sign of DEPENDABILITY and QUALITY 
GENICS (with digest of discus- SE IT WITH CONFIDENCE 
sions) at Lake Placid Meeting, June 7 
24, 1959. Please mail ....... 
copies at $1.50 each, postpaid. @ Pyrex glass, double pres 


‘sure sealed at sides and ends. 
'@ Positive check of refrigerant 
condition. @ Unrestricted full. 
line flow. e@ Spring-loaded 


Enclosed is Check [_] 


Money Order [] gaskets insure positive sea 
against leakage. Guaran- 
to teed to 500 psi. @ Precision 
made. 
ASHRAE, 234 Fifth Ave., New York 1, N. Y. 4 IMlustrated: 200 


” 
"USED BY LEADING MANUFACTURERS by 
ON ORIGINAL EQUIPMENT mole 


Type or Print Name a Sold by leading wholesalers everywhere 
Write today for Catalog E-57 covering the complete Allin line 


ALLIN MANUFACTURING CO. 
~ “Over 1,000,000 Liquid Eyes Sold to Date! 
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Dunham-Bush Issues 10 Year Pump — 
Receiver Warranties Reaffirms 
Continuance Quality Product Lines 


Recognizing a general industry trend to put price 
in a paramount position and inherent dangers of 
quality control in such a concept, Dunham-Bush has 
taken this step. 


DUNHAM-BUF"" INC. 
10 Dear Warranty 


stamtand of Sale (encepe har warranty «for 
of year) 


Pioneering in the interests of specifier, installer 
and owner, Dunham-Bush has issued a ten year 
warranty on their vacuum pump and condensate 
pump receivers. This warranty is a clear cut expres- 
sion of the manufacturer’s confidence in their prod- 
uct performance and willingness to back up this 
expression of confidence with a written warranty. 

The Dunham-Bush ten year warranty reads as 
follows: “The Company hereby warrants the re- 
ceiver tank of this vacuum (condensate) pump for 
ten years froin the date of installation while owned 
by the original purchaser, provided nonelectrolytic 
corrosion occurs and the condensate is not wasted, 
but is repeatedly reused, the make-up water to be 
only that required to replace small amounts that 
might be lost through stuffing boxes or similar. 

Liability under this warranty is the same as those 
contained in the Company’s standard ‘Condition of 
Sale’ (except that this warranty is for a period of 
ten years). 

Attesting to an integrity of manufacturing that 
has guided the Dunham-Bush product lines since 
1903, this latest step insures continued quality with 
today’s modern production and pricing methods. 


The Dunham-Bush vacuum and _ condensate 
pumps with copper bearing steel receivers, offer 
many outstanding features for dependable and 
economical operation. 
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A Complete Dunham-Bush Vacuum Pump Line 
Type VR, Model C2. Single Unit. 2500 through 
20,000 EDR. 

Type VRD, Model C2. Duplex Unit. 2500 through 
20,000 EDR. 

Type VR, Model B2. Single Unit. 25,000 through 
65,000 EDR. 

Type VRD, Model B2. Duplex Unit. 25,000 
through 65,000 EDR. 


How Simple Two Cycle Operation Works 

One simple moving element—the pump impeller— 
(1) forces water through the exhauster, creating a 
vacuum for constant circulation of steam, vapor 
and condensate through the heating system piping, 
and (2) creates a positive pressure for delivering 
condensate to the low pressure boiler. 


Positive Condensate Removal 

Dunham-Bush pumps efficiently handle hot con- 
densate at above normal rates assuring dependable 
operation under all conditions. Efficiency and 
capacity are not dependent on close tolerance of 
parts. This means continuous, trouble-free opera- 
tion. On all duplex pumps, automatic stand-by 
service is standard. Fuel is saved by returning hot 
condensate to boilers rather than wasting to sewers. 
This reduces amount of make-up water and mini- 
mizes difficulties from boiler incrustation and sys- 
tem corrosion. 


2,000 Through 50,000 EDR Range 

Dunham-Bush Type CHV pumps are manufac- 
tured in capacities of 2,000 through 20,000 EDR 
with discharge pressures at 15 and 20 pounds. 

Type CH pumps provide capacities 2,000 through 
50,000 EDR with discharge pressures from 10 
through 70 pounds and are designed for heavy-duty 
applications. 


Product Data Available 


File 1401 B gives complete Dunham-Bush vacuum 
pump specifications and data. Form 1403 details 
the condensate pumps. Sample Warranty available 
for inspection. Request direct from manufacturer. 


Dunham-Bush, Inc. 


AIR CONDITIONING, REFRIGERATION, 
HEATING PRODUCTS AND ACCESSORIES 


WEST HARTFORD 10, CONNECTICUT 
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1. Fortified insulation lasts longer; 
resists moisture, oils and chemicals 
2. Unitized stator gives better elec- 
trical performance 3. Pre-lubricated 
bearings eliminate on-the-job greas- 
ing 4. Precision manufacturing 
produces smooth, quiet operation 
5. Armorized frame shrugs off physi- 
cal abuse, stands up to attacks of 
foreign elements 6. Drip-proof venti- 
lation gives complete protection 
regardless of mounting position. 


2 
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customer approved for air conditioning 


Westinghouse Life-Line® ‘‘A” motors have 
been thoroughly tested in tough air condition- 
ing jobs throughout the country . .. and proved 
outstanding for rugged performance, dependa- 
bility and extremely quiet operation. 
Precision manufacturing and dynamic bal- 
ancing of this Westinghouse motor have 
produced the quietest operating unit available. 
Tests in soundproof laboratories prove this 
Life-Line ‘“‘A”’ motor produces an operating 
sound level lower than other standard motors. 
Armorized frame provides rigidity to prevent 
armature misalignment even with heavy shaft 


loads .. . protects motor from physical abuse 
and contamination. Ventilation openings in the 
end brackets make the Westinghouse motor 
completely drip-proof, regardless of mounting 
position. Life-Line ‘‘A”’ 4-way sealed, pre- 
lubricated bearings keep grease in. . . dirt and 
water out . . . eliminate on-the-job greasing in 
out-of-the-way applications. 

For complete information, call your 
local Westinghouse distributor or write 
Westinghouse Electric Corporation, 3 Gate- 
way Center, P.O. Box 868, Pittsburgh 30, 
Pennsylvania. J-22004 


you CAN BE SURE...1F rs Westinghouse Ch 
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The Avalanche Journal”, e 
Building, Lubbock, Texas. » e 
W. A. McMillan, Archi- e 
tects; Hedrick and Stanley, « wer A IR ONS 


Engineers; Anthony Co., . “, 


Mechanical Contractors. for ° 
Texas Newspaper Plant 


IN LuBBock, TEXAS, where, tle weather is both hot and dry, 
and water is a problem, this bank of 10 McQuay Aircons 

* © © «furnishes 280° tons of refrigerant condensing for the new 
plant of the Avalanche Journal. 

Engineers and architects like McQuay Aircons because of 
their flexibility and their operating and installation economy. 
McQuay Aircons are made in 8 models from 74 to 75 tons 
capacity in a single unit in either vertical or horizontal air 
flow models. Unlimited capacity is available in multiple unit 
installations. 

You not only get more models and more capacity, you get 
more performance, because McQuay Aircons have the ex- 


Remote McQuay horizontal air flow Aircon installation with wind clusive Mc Quay Ripple-Fin coils—the finest and the standard 
deflectors at Avalanche Journal Building, Lubbock, Texas. of the industry. 


AIR CONDITIONING HEATING REFRIGERATION 


The McQuay “Seasontrols”, automatic head pressure 
controls, are available as accessories, and modulate the 
condenser capacity in accordance with the weather for 
proper operation at all times. For complete information, 
call the McQuay representative in or near your city, or write 
McQuay, Inc., 1606 Broadway Street N.E., Minneapolis 13, 
Minnesota. 


eans uality 
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CLASSIFIED ADVERTISING 


RATES--Classified advertisements at this heading are inserted in 8-point 
type at the rate of $1.00 per line or fraction thereof, including 
heading and address, Eight words to the line average. Box number 
address counts as one line. Minimum insertion charge, 5-line basis. 
Maximum insertion 10 lines. Prices are net, no discounts. Box 
number replies promptly forwarded without charge. Available En- 
gineers insertions up to 60 words for Full and Associate members, 
and Affiliates are carried free. 

NO DISPLAY advertising at this heading. 

CLOSING DATE: Copy must reach publisher by 10th of month preceding 
date of issue. 

NO PROOFS shown; no free checking copies, (Single copies 50c each 
with order.) 

Address classified advertising or requests for further information to 

ASHRAE JOURNAL 
62 Worth St., New York 13, N. Y. 


OPENINGS 


CABINET ENGINEER—To assume complete responsi- 
bility of refrigerator cabinet engineering. Requires knowl- 
edge of sheet metal fabrication and tooling. Also requires 
understanding of the use of materials such as plastics 
and aluminum; use of assembly methods applied to refrig- 
erators. Send resume of qualifications to: Franklin Mfg. 
Co., 62 22nd Ave., N.E., Minneapolis, Minn. 


SALES ENGINEER—Pittsburgh Plate Glass Co. has ex- 
cellent opportunity for graduate M.E., Ch.E., C.E., or 
Bus. E. Fiber Glass sales engineer to do product applica- 
tion work with manufacturers in thermal and acoustical 
insulation fields. Position involves no sales but requires 
constant customer and internal division contact in an 
engineering capacity. Some travel; downtown Pittsburgh 
location. Send detailed resume to Mr. R. R. Esler, Indus- 
trial Relations Dept., One Gateway Center, Pittsburgh 22, 
Pa. 


REFRIGERATION SALES ENGINEER—Rapidly ex- 
panding, established West Coast-headquartered industrial 
refrigeration manufacturer offers opportunity for ag- 
gressive sales engineer. Must have engineering degree or 
equivalent; minimum of 3 yr refrigeration sales engi- 
neering experience in quick freezing, cold storage and 
process refrigeration. Excellent salary, commission, out- 
standing company benefits, car allowance and expenses. 
Send detailed resume or phone C. R. Kohienberger, Pres., 
Kohlenberger Engineering Corp., 1600 W. Commonwealth 
Ave., Fullerton, Calif. 


REFRIGERATION ENGINEER—For manufacturer of 
air conditioning equipment. Must be experienced in com- 
ponent selection and system design. Background knowl- 
edge of sheet metal manufacturing helpful. Salary range 
$8,500 to $10,500. Position Assistant to Chief Engineer. 
Medium size well rated manufacturer, middle Atlantic 
States location. Send resume of background, education, 
experience; include recent earnings. All replies confiden- 
tial. Our employees know of this ad. Box 915 ASHRAE 
JOURNAL. 


CABINET ENGINEER required for home freezer depart- 
ment. Must be familiar with production techniques in 
metal fabricating industry, tooling, and materials used in 
refrigerators and freezers particularly plastics. 3 to 5 
yr experience, state qualifications and salary requirements. 
Replies in confidence. Location: Southwest. Box 917, 
ASHRAE Journat. 


MANAGER of Air Conditioning Engineering to assume 
management of product design and development of well 
established eastern manufacturer. Products include pack- 
aged equipment, chillers, fan coil units, heat pumps, air 
handling equipment and some commercial refrigeration. 
Must have proven technical and administrative ability. 
Send resume of qualifications to Box 919, ASHRAE 
JOURNAL, 
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PRODUCT DESIGN ENGINEER—To develop, design 
and conduct cost reduction programs on a complete line 
of air conditioning products. Products include assemblies 
from 2 ton through 100 ton including chillers; also air 
handling equipment, evaporative condensers and air cooled 
condensers. Excellent opportunity for rapid advancement 
for qualified man. Company located in East. Replies held 
in strict confidence. Box 920, ASHRAE JOURNAL. 


AVAILABLE 


AIR CONDITIONING & HEAT PUMP ENGINEER—22 
yr experience. Window type and residential air condition- 
ing package systems, heat pumps, systems design, unit 
coolers, heaters, finned coils. -Thoroughly familiar with 
design, testing, production methods, tooling, purchase spe- 
cifications. N.Y.P.E. license. Prefer Western New York 
State location. Box 869, ASHRAE JOURNAL. 


AIR CONDITIONING, HEATING AND REFRIGERA- 
TION ENGINEER—P.E., with B.M.E. and M.M.E. de- 
grees. Desires manufacturers representative arrangement 
for Metropolitan New York area with progressive manu- 
facturer of air conditioning, heating and refrigeration 
equipment. Excellent experience in design, application 
and sales of equipment applicable to all types of mechan- 
ical systems. Have contacts and work with mechanical and 
engineering contractors on technical problems. Box 895, 
ASHRAE JOURNAL. 


MECHANICAL ENGINEER—P.E., member ASHRAE, 
age 26, single. Require greater scope. Available for heat- 
ing, air conditioning or refrigeration system design or 
sales with consulting firm, manufacturer or contractor. 
Experience includes completed Westinghouse graduate 
training course and sales course; sold air conditioning and 
heating equipment. Presently doing system design. Will 
locate anywhere. Resume on request. Box 905, ASHRAE 
JOURNAL. 


ENGINEER in training (Ohio). 3 yr M.E. (Univ. of IIl.). 
4 yr varied experience in air conditioning, heating, and 
refrigeration. Affiliate ASHRAE. Will locate. Interest: 
planning comfort and process systems. Box 916, ASHRAE 
JOURNAL. 


REFRIGERATION, HEATING and AIR CONDITION- 
ING ENGINEER—P.E. with B.S.M.E. degree, 14 yr 
experience, member ASHRAE. Available for heating, 
refrigeration and air conditioning design or sales with 
manufacturer, contractor or consulting firm. Experience 
includes 2 yr training program, industrial and commercial 
sales and application, senior designer with consultant. 
Desires responsible position with aggressive firm. Prefer 
Wisconsin location. Box 918, ASHRAE JOURNAL. 

AIR CONDITIONING ENGINEER—Graduate Mechanical 
Engineer, 10 yr experience in development and design of 
water, air and evaporative condenser cooled equipment 
from 2 thru 75 tons. Both direct expansion and water 
chillers, commercial and residential. Last 5 yr as Chief 
Engineer. Far west or south first preference. Box 921, 
ASHRAE JourNa.. 


BULLETIN on Industrial Ventilation available. Con- 
tains 4 papers presented at Conference on Industrial 
Ventilation at Lake Placid ASHRAE Meeting, June 
23, 1959. Price $1.50 each. Send check or Money 
Order to ASHRAE JourNAL, Box 922. 
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FLELTRIC 


HOT WATER 


© 40,948 B.T.U. to 
2,000,000 B.T.U. Out- 
put. 

© All units meet the re- 

quirements of the 

ASME Boiler and Pres- 

sure Vessel Code. 


buildings, 
mestic hot water. 
degrees. 


PRECISION Fhechie HOT WATER HEATING BOILER 


© Complete unit ready for installation with cir- 
culating hot water system and water chiller for 
J year-round air-conditioning. | 
© Conversion easily accomplished where other 
type fuels now used. Suited for homes, churches, 
apartments, hotels, motels, hospitals, commercial 
swimming pools, snow melting and do- 
Temperature Range 60 to 250 


e Every unit tested and inspected. 
Write for color brochure and prices. 


“CISION parts corporation 


400- ASJ North Ist. Street 


MODERN REFRIGERATION 


Nashville 7, Tennessee 


No ducts! No noise! No chimney! No odors! No flame! 


KEEP IN TOUCH WITH 


MODERN 


This official organ of the British Refrig- 
erating Industry incorporates the two 
original British Journals “Cold Storage & 
Produce Review” and “Ice & Cold Stor- 
age”. Now in its 59th year “M.R.” gives 
| the latest reliable technical and practical 
information. 


Subscription, post free, $5.00 a year. 
($12.50 for 3 years) 


Send for free specimen copy 


REFRIGERATION 


Woking, Surrey, England 
Refrigeration House 


Aeroquip Corp. 
Agency—Fred M. Randall Co. 
Alco Valve Co. 
Agency—Glee R. Stocker & Assoc. 
Allied Chemical Corp., 
General Chemical Div. 
Agency—Kastor, Chesley, 
Clifford & Atherton, Inc 
Allin Mfg. Co. 
Agency—Ro Zeff Assoc. 
Alter, Harry 


Ine. 

American Bitumuls & Asphalt Co. 
Agency—John O’Rourke Adv. 
Anaconda Aluminum Co. 

Agency—Griswald Eshleman Co. 


Agency—Michel-Cather, Inc. 
ie Ansul Chemical Co. 
Agency—The Brady Co. 


B 
: Bundy Tubing Co. 
Smith, French 
Dorrance, Inc. 


Cc 
Calgon Co., Hagan Chemical & 
Controls 
Agency—Ketchum, MacLeod € 

Grove, Inc. 
Controls Co. of America 
(A P Controls Div. 
Agency—Klau-Van Pietersom- 

Dunlop 


a Copper & Brass Research Assoc. .... 


Agency—Paul Smallen Adv. 
Creamery Package Mfg. Co. 
Agency—Stoetzel soc. Ine. 


D 

Detroit Stamping Co. 

Agency—Clark Bobertz, Inc. 

Dow Chemical Co. 

Agency—MacManus, John & 
Adams, Inc. 

Drayer-Hanson 


National U. Radiator Corp. 


Dunham-Bush, Inc. 
Agency—William Schaller Co. 


os Du Pont de Nemours & Co., Inc., E. 
2 Agency—Batten, Barton, Durstine 


é Osborn, Inc. 
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HUGHES PRINTING CO. 
EAST STROUDSBURG, PA. 


Anemostat Corp. of America ......... 


92, 93 


24 


88 
95 
33 


AN INDEX TO. THE ADVERTISERS 


Fluor Prod. Co. 
Agency—Allen, De St. Maurice 
Spitz 
Frick Company 
Agency—Waynesboro Adv. 


Agency—G. M. Basford Co. 


H 
Halstead & Mitchell .................. 
Agency—Lando Adv. Agy. 


Agency—Hazard Co. Ine. 


International Exposition Co. Inc. 
Htg. & Air-Condg. 
Agency—O. S. Tyson & Co. Inc. 


Jackes-Evans Mfg. Co. 
Agency—Al Maescher Adv. 


Kramer-Trenton Co. 
Agency—Pfaus-Finkle Adv. 


Larkin Coils 
Agency—Lowe € Stevens, Inc. 
Lau Blower Co. 
Agency—David K. Burnap Adv. 


Agency—Grubb-Cleland Co. 

Modern Refrigeration 

Mueller Brass Co. . 4 
Agency—Price, Tanner & Willox 


Niagara Blower Co. 
Agency—The Moss-Chase Co. 


Onan & Sons, D. W., Inc. 
Agency—Graves & Assoc. Inc. 


Agency—Netedu Adv. Ag 

Phelps , 4 Prod. “Corp. 
Agency—Compton Adv. Inc. 

Adv. 


R 

Agency—Howard Swink Adv. 

Agency—Joe Leighton Adv. 

Specialties Co. ......... & 

ylander Adv. 

Appliances, Inc. ....... 35 
Agency—Robertson, Buckley € 
Gotsch 

— ency—Schram Adv. Co. 
Rochester Products (Div. of General 

Agency—D. P. Brother & Co. 

Sporian Valve Co. 14 
Agency—Ernest Konze Adv. 

T 

Tecumeeh Prod. Co. 91 
Agency—Jaqua Co. 

Agency—J. Peers Ltd. 

Tinnerman Products, Inc. ........... a 
Agency—Meldrum Fewsmith, Inc. 


Agency—Henry A. Loudon Adv. 
Agency—Roche, Richard ¢ Cleary, 


Ine. 
Tuttle & Bailey 


Div. Allied Thermal Corp. ........ 85 
Agency—Wilsen, Haight, Welch 
Grover, Inc. 

Vv 
Agency—Cramer-Krasselt Co. 
Wagner Electric Corp. ................ 77 
Agency—Arthur R. Mogge, Inc. 
Agency—Ruselen Assoc. 
Weisier Instruments Corp. .......... 8 
Agency—Duncan-Brooks, Inc. 
Weetinghouse Electric Corp. 
Agency—Fuller, Smith & Ross, Ine. 


Agency—Keyes, Madden ¢ Jones 
Adv. 
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zero in on Fro 


zen Foods with 


enetron 


SUPER-DRY REFRIGERANTS 


From packing house to supermarket, actual zero tem- 
perature (or lower! ) is always needed to maintain fresh- 
ness, quality and flavor of frozen foods and to prevent 
spoilage. That’s why you can’t take chances. Whatever 


, .way your frozen foods are transported—by rail, truck or 


on board ship—however they are packed, stored or sold— 
they need the sure protection of modern refrigeration 
equipment . . . and dependable “Genetron” fluorinated 
hydrocarbon refrigerants. 


“Genetron” Super-Dry Refrigerants are available from 
refrigeration and air-conditioning wholesalers from coast 
to coast. See your wholesaler. Insist on “Genetron” in all 
your frozen food refrigeration equipment! 


Quick Facts on “‘Genetron” Super-Dry Refrigerants 


* Guaranteed exceptionally low moisture content 


Basic to 


( hemical. 
America’s Progress 


DECEMBER 1959 


*Noncorrosive to standard equipment materials, non- 
toxic, nonflammable, stable, safe 

*Critical and freezing points well outside range of 
operating uses 

*Solvent action on oil helps prevent solidification or 
congealing of lubricant; aids in lubrication of equip- 
ment; generally miscible with oil 

* Freely interchangeable and may be mixed in any pro- 
portions with comparable fluorinated hydrocarbons 
meeting the same strict refrigerant specifications 


Genetron VW ovance TRICHLOROMONOFLUOROMETHANE 
genetron wuite DICHLORODIFLUOROMETHANE 
genetrom 22 creen cHciF, MONOCHLORODIFLUOROMETHANE 


genetron WS TRICHLOROTRIFLUOROETHANE 
genetron sive DICHLOROTETRAFLUOROETHANE 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6G, N. Y. 
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CHECK THE ADVANTAGES...THEN SPECIFY © INSTALL 


NEW | VENTURI-FLO| 
DISTRIBUTOR 


| — Assures equal distribution to all 
cf passes of a multi-circuit evaporator 
with a low pressure drop. 


WIDE APPLICATION RANcE— Compare the flow: 


from 25% to 150% of Rated Capacity. FIG. #1 — FLOW THRU AN ORIFICE PLATE FIG. #2 — FLOW THRU A VENTURI 

No Pressure Recovery — High Pressure Drop Pressure Recovery — Low Pressure Drop 
Valve sizing—assures more stable 
ONE PIECE CONSTRUCTION— LA 
nothing to come apart, nothing to 
take apart—No orifices, plates or noz-. a, 
zles needed for capacity regulation. 

mare © C) DIVERGENT SECTION 


CITTLE TURBULENCE 


Call your Alco wholesaler — 
write for Specifications Bulletin No. 188-57. 


e BUY SECURITY 
@ BUY QUALITY 


7810 


The one complete line of refrigerant controls: Thermostatic Expansion Valves « Refrigerant Distributors 
Solenoid Valves * Suction Line Regulators *« Flooded Evaporator Controls and Reversing Valves 
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